3 AFFECTED ENVIRONMENT

3.1 INTRODUCTION

Chapter 3 describes the existing natural and human environment that would potentially be
affected by the Stibnite Gold Project (SGP). The natural and human environment is further
divided into resources or resource uses - physical environment, biological resources, and social
resources/environment. Each resource section includes a brief description of the geographic
area potentially affected for a given resource (analysis area) and, as needed, includes the
history, development, past disturbances, natural events, and interactions that have helped
shape the current conditions (Affected Environment). Each resource section is organized as
follows: a brief introduction and scope of analysis including a definition of the analysis area
specific to the resource; relevant laws, policies, and plans regulating the resource; and existing
conditions of the resource in the analysis area.

3.11 Scope of Analysis

For the purposes of this SGP Environmental Impact Statement, the term “SGP area” is defined
to mean the entire area in which disturbance from the SGP components (i.e., the combined
disturbance footprints of the mine site, access roads, utilities, and offsite facilities) for any
alternatives would occur.

The SGP area is located in Valley County, Idaho, and the mine site is located in the upper East
Fork South Fork Salmon River drainage. The mine site is approximately 44 air miles northeast
of the City of Cascade and 10 air miles southeast of the community of Yellow Pine

(Figure 1.2-1). Within the SGP area, which includes offsite infrastructure, under Alternative 1
approximately 2,566 acres are under United States Forest Service (Forest Service) jurisdiction
(1,645 acres on Payette National Forest-administered lands and 921 acres on Boise National
Forest-administered lands), 880 acres are private lands including lands managed by Midas Gold
Idaho, Inc., 25 acres are administered by the Bureau of Reclamation, and 62 acres are
administered by the State of Idaho. The mine life, including construction, operation, closure and
reclamation, ranges between 20 to 25 years (depending on the alternative) not including
additional years for monitoring.

The mine site is within terrain consisting of narrow valleys surrounded by steep mountains.
Elevations along valley floors range from 6,000 to 6,600 feet above mean sea level. The
surrounding mountains reach elevations over 8,500 feet above mean sea level. The main
drainage basin at the mine site is the East Fork South Fork Salmon River. More detailed
descriptions of the physical, biological, and social environments are included in the resource
sections in the rest of this chapter.
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Each resource section begins by identifying the spatial area of analysis (analysis area). The
analysis area varies by resource or resource use, depending on the geographic extent of the
resource or use and the extent of the potential effects of the SGP. In some cases, the analysis
area is the SGP area and other cases, the analysis area may be larger or smaller than the SGP
area, encompassing administrative or natural boundaries, because the potential effects on the
resource can either extend beyond the SGP area boundary or may only occur in a smaller area
such as the mine site.

3.1.2 Relevant Laws, Regulations, Policies, and Plans

Each resource section briefly summarizes applicable laws, regulations, policies and plans that
pertain specifically to the resource being described and why each is relevant to the resource.

The 2003 Payette National Forest Land and Resource Management Plan, and the 2010 Boise
National Forest Land and Resource Management Plan are the Forest Service plans that provide
guidance on National Forest System lands in the SGP area. The forest plans have both forest-
wide management directions and more specific management area level directions such as
Management Prescription Categories. These management areas are organized around a
combination of watershed and administrative boundaries and are designed to tier to the forest-
wide direction to help achieve forest-wide goals and desired conditions. A table of standards
from both the Payette and Boise National Forest Land and Resource Management Plans that
have the potential for a forest plan amendment is included in Appendix A.

3.1.3 Existing Conditions

The existing conditions section for each resource describes the potentially affected resources
(i.e., physical, biological, social and economic resources or resource uses) qualitatively and/or
guantitatively, depending on the analysis requirements identified by the issues and indicators.
Most existing conditions descriptions are divided into subcategories based on the main
alternatives’ components described in Chapter 2 (mine site, access roads, utilities, and offsite
facilities).
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3.2 GEOLOGIC RESOURCES AND GEOTECHNICAL
HAZARDS

3.2.1 Introduction and Scope of Analysis

This section describes the geologic resources and geotechnical hazards at and in the vicinity of
the Stibnite Gold Project (SGP) area. The analysis area for geologic resources includes the
footprint of disturbance of all SGP components. Geologic resources as they pertain to this
Environmental Impact Statement (EIS) include bedrock (e.g., ore bodies and development rock)
and overburden (e.g., glacially derived sediments, alluvium). Regional geology and seismicity
are discussed to provide context to the site-specific features. For purposes of this EIS, the
description of existing geotechnical hazards include existing or potential mass wasting features
(e.g., landslide, rockfall, avalanche paths) and focuses on the mine site, access road areas, and
the areas where the transmission lines are proposed to be upgraded and/or new transmission
line would be built. In the context of the mine site, geotechnical hazards are described and
considered with a focus on three proposed component locations: open pits, the tailings storage
facility (TSF), and development rock storage facilities (DRSFs).

3.2.2 Relevant Laws, Regulations, Policies, and Plans

Several laws and implementing regulations apply to mining of the SGP area. The following
subsections describe additional laws, regulations, policies, and plans at the federal, state, or
local level pertaining to geological resources and geotechnical hazards.

3.2.2.1 1872 Mining Law

The statutory right to search for, develop, and extract mineral deposits on public-domain lands
open to mineral entry was established by the General Mining Act of 1872 (1872 Mining Law)
and later legislation. These rights include the right to initially locate a mining claim and the right
to reasonable access to the claim for further exploration, mining, or necessary ancillary
activities, consistent with the Mining and Mineral Policy Act of 1970 (30 United States

Code 21a) and other applicable laws. As described elsewhere in this EIS, regulations at

36 Code of Federal Regulations (CFR) 228, subpart A apply to U.S. Forest Service (Forest
Service) regulation of surface use of National Forest System lands for locatable mineral
operations.

3.2.2.2 Paleontological Resources Preservation Act of 2009

Paleontological resources are managed and protected under the federal Paleontological
Resources Preservation Act of 2009 (Public Law 111-11, Subtitle D). The Paleontological
Resources Preservation Act defines paleontological resources (with certain exceptions) as “any
fossilized remains, traces, or imprints of organisms, preserved in or on the earth’s crust that are
of paleontological interest and that provide information about the history of life on earth...”

(16 United States Code 470aaa(4)). The Paleontological Resources Preservation Act and
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implementing regulations (36 CFR 291) include provisions relating to the management,
collection, and curation of paleontological resources.

3.2.2.3 Cave Resources Protection Act of 1988

Caves and karst formations are protected and managed by the 1988 Federal Cave Resources
Protection Act (Public Law 100-691).

3.2.2.4 Mine Safety and Health Act of 1977

The Mine Safety and Health Act of 1977, as amended (30 United States Code 80,1 et seq.)
regulates mine impoundments, retention dams, and tailings ponds, and all are included in the
definition of a “coal or other mine” in Section 3(h)(1) of the Mine Safety and Health Act of 1977.
All impoundments and dams at metal and nonmetal mines are inspected by the Mine Safety and
Health Administration (MSHA) for hazardous conditions. 30 CFR 56.20010 and 57.20010 state
the following:

If failure of a water or silt retaining dam will create a hazard, it shall be of substantial construction and
inspected at regular intervals.

Under MSHA, potential injuries or fatalities and property damage resulting from a dam failure
may constitute a hazard. In addition, flooding resulting from dam failure that could block routes
of escape could constitute a hazard.

The MSHA safety standards and regulations for surface metal and nonmetal mines pertaining to
retaining dams are in 30 CFR 56, Subpart S. The safety and health standards for underground
metal and nonmetal mines pertaining to retaining dams are in 30 CFR 57, Subpart S.

MSHA standards and regulations would specifically apply to most of the components of the
SGP with exceptions (e.g., transmission line, Burntlog Road access route).

3.2.2.5 Federal Emergency Management Agency

The Federal Emergency Management Agency (FEMA) has developed the National Dam Safety
Program (NDSP), which includes standards that are applicable to structures constructed on
federal land, including tailings storage facility embankments (i.e., dams). The NDSP provides a
conceptual framework that includes requirements for site investigation and design, construction
oversight, operations and maintenance, and emergency planning.

The NDSP is a partnership of states, federal agencies (including Forest Service), and other
stakeholders to encourage and promote the establishment and maintenance of effective federal
and state dam safety programs to reduce the risk to human life, property, and the environment
from dam-related hazards. The NDSP includes federal guidelines for the following topics:

e Dam Safety Risk Management — FEMA P-1025 (FEMA 2015)
e Emergency Action Planning for Dams — FEMA 64 (FEMA 2013a)
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¢ Inundation Mapping of Flood Risks Associated with Dam Incidents and Failures — FEMA
P-946 (FEMA 2013b)

e Selecting and Accommodating Inflow Design Floods — FEMA P-94 (FEMA 2013c)
e Earthquake Analysis and Design of Dams — FEMA 65 (FEMA 2005)
e Dam Safety — FEMA 93 (FEMA 2004).

3.2.2.6 U.S. Forest Service

3.2.2.6.1 TAILINGS AND MINE WASTE

Regulatory jurisdiction over a tailings embankment and tailings storage facilities depends largely
on the location. Tailings facilities located fully or in part on federal land administered by the
Forest Service are analyzed and approved as part of the review process for the mining plan of
operations, and a bond is required for any reclamation requirements associated with a tailings
embankment and storage facility.

Mineral regulations specifically give the Forest Service the ability to regulate tailings: “All
tailings, dumpage, deleterious materials, or substances and other waste produced by operations
shall be deployed, arranged, disposed of or treated as to minimize adverse impact upon the
environment and forest surface resources” (36 CFR 228.8(c)).

The Forest Service would require that the tailings storage facility adhere to NDSP guidelines.

3.2.2.6.2 NATIONAL FOREST LAND AND RESOURCE MANAGEMENT PLANS

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for geologic resources and
geotechnical hazards and include various objectives, guidelines, and standards for this purpose.

3.2.2.7 Idaho Code

Surface mining is regulated by the Idaho Department of Lands through the Mined Land
Reclamation Act, codified as Idaho Code Title 47, Chapter 15. The Idaho Department of Lands
regulatory oversight includes mining and other activities on private and patented land, as well as
on public lands under federal ownership and/or surface management. Idaho Department of
Lands also is responsible for coordinating efforts between other state agencies for mining
projects. The Mine Land Reclamation Act requires reclamation of affected land to return them to
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a productive condition. Idaho dam safety statutes are enumerated in Section 42-1709 through
Section 42-1721 of the Idaho Code. Mine tailings impoundment structures greater than or equal
to 30 feet high are regulated by the Idaho Department of Water Resources in the same manner
as water storage projects, with an additional provision that a surety bond be secured by the
owner, payable to Idaho Department of Water Resources to ensure the TSF is placed in a safe
and maintenance-free condition upon decommissioning.

3.2.2.8 Idaho Administrative Procedure Act and Regulations

Rules governing mined land reclamation are described in Section 20.03.02 of the Idaho
Administrative Procedure Act regulations. Design and construction requirements for Mine
Tailings Impoundment Structures are described in the Idaho Administrative Procedure Act
Section 37.03.05, while Section 37.03.06 describes rules for the safety of dams.

The ldaho Administrative Procedure Act 58 Current Administrative Rules (58.01.13) address ore
processing by cyanidation and would apply because these rules are relevant to tailings dams,
pipeline, and process ponds if they contain cyanide process water.

3.2.2.9 Valley County Regulations

No specific Valley County regulations exist regarding geotechnical issues at mines or geological
resources and hazards. However, Valley County has pertinent sections in their ordinances that
relates to flood control and land use that may apply to the SGP.

3.2.3 Existing Conditions

3.2.3.1 Geologic Setting

The geological resources analysis area is within the Salmon River Mountains, a high-relief
mountainous physiographic province in central Idaho. The proposed mine site has undergone
extensive ground disturbing activities associated with past mineral development spanning more
than a century (i.e., legacy mining features).

3.2.3.1.1 BEDROCK GEOLOGY, LITHOLOGY, AND STRATIGRAPHY

Several studies have described the lithologic characteristics and stratigraphy of the intrusive,
metasedimentary, volcanic, and unconsolidated rocks exposed in the analysis area, such as
Larsen and Livingston (1920), Schrader and Ross (1925), Currier (1935), White (1940), Cooper
(1951), Smitherman (1985) Stewart (et al. 2016), and Gillerman (et al. 2019). The descriptions
that follow are derived from these and other relevant sources as well as from unpublished
studies by past operators, Midas Gold Idaho, Inc. (Midas Gold) and Midas Gold contractors and
consultants. A regional geologic map of the area is provided in Figure 3.2-1, and a general map
of local geology at the proposed mine site is provided in Figure 3.2-2.
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Figure Source: Digital Atlas of Idaho 2017, modified by Midas Gold

Figure 3.2-1 Valley County Regional Geologic Map
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Figure Source: USGS 2007
Figure Notes:

Figure 3.2-2 provides an overview of general geologic features and rock types in the vicinity of the SGP based on 2007 data available from the USGS. Nomenclature and classification of the rocks in the analysis area has differed over the years by authors. “PC - quartzite” listed on the legend is described
in closer detail by others as metasedimentary rock which includes several rock types including quartzite, schist, calcareous schist, and marble. In addition, extent of outlines (contacts) of rock types may differ slightly among references. More detail is provided in Stewart et al. 2016 and Gillerman et al. 2019.

Figure 3.2-2 Generalized Geologic Map of Analysis Area
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Bedrock is the solid rock underlying loose surficial deposits. Bedrock geology in the region can
be subdivided into three generalized groups based on age, lithology, and stratigraphic
relationships (listed from oldest to youngest):

(a) Pre-Cretaceous Upper Neoproterozoic to Ordovician (>440 million years ago [Ma)])
metasedimentary rocks within the ldaho Batholith. These units are exposed in the West
End pit and southeast of the Yellow Pine pit areas and include a succession of folded,
faulted, and metamorphosed carbonate and siliciclastic rocks that comprise a portion of
the original rock that was later intruded by the ldaho Batholith and remains as a roof
pendant!. Figure 3.2-3 presents a typical stratigraphic column of these materials.

(b) Cretaceous (145 to 66 Ma) igneous rocks of the Idaho Batholith. These rocks host the
Hangar Flats deposit and parts of the Yellow Pine deposit and underlie much of the rest
of the area. The igneous rocks consist primarily of granodiorite and granite with lesser
amounts of diorite and aplite. The classification of predominant rock type (granodiorite)
is based on the geologic map (description of map units of the Stibnite quadrangle
(Stewart et al. 2016). Nomenclature and classification of the rocks that comprise the
Idaho Batholith has differed over the years by authors. In this EIS, the term granodiorite
is used synonymously with quartz monzonite to describe the primary rock types of the
Idaho Batholith. Intrusive rock nomenclature correlations are described in Gillerman et
al. (2019, Table 2-2).

(c) Tertiary (65 to 1.6 Ma) intrusive and volcanic rocks.
3.2.3.1.2 SURFICIAL DEPOSITS AND FEATURES

3.2.3.1.2.1 Glacial Deposits and Features

In the analysis area, repeated erosional and depositional processes occurred that were
associated with glaciation during the Pleistocene. Colman and Pierce (1986) estimated the last
glacial advance in the area was approximately 20,000 years ago. Glaciers created U-shaped
valleys with over-steepened, talus-covered sides, and hanging-valley tributaries. U-shaped
valleys also have lateral, terminal, and recessional moraines, and glacial outwash deposits at
their lower ends.

1 Aroof pendant is a mass of original rock that remains after being intruded by igneous rock and projects downward
into the intrusive rock (in this case, the batholith).
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Figure Source: Smitherman 1985 as modified by Midas Gold 2017

Figure 3.2-3 Typical Bedrock Stratigraphy of Stibnite
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3.2.3.1.2.2 Alluvial Deposits and Features

Alluvial Processes and Deposits

Because of the steep topography in the analysis area, most of the drainage morphology is
dominated as a result of erosional processes. Some of the important features developed from or
that relate directly or indirectly to fluvial (stream or river) action in the analysis area are
described below. The Stream Functional Assessment (HDR 2016; Rio ASE 2019) provides
additional detail regarding current conditions and stream characteristics in the analysis area.

Alluvial Fans and Aprons

Alluvial fans are the result of erosion and deposition of material by a stream or river into an
adjacent basin. These deposits tend to be fan-shaped in plan view, radiating away from a point
source higher up the drainage or valley. Adjacent fans can merge and form alluvial aprons or
slopes and may overlap each other. Several small alluvial fans in the analysis area have formed
over the older glacially derived landforms.

A large alluvial fan occurs below the East Fork of Meadow Creek (known as the Blowout Creek
fan). The failure of a water reservoir earthen dam in 1965 helped create this fan by depositing
large amounts of sand and gravel (Midas Gold 2016, Figure 1). The Blowout Creek fan
functions as both a filter of sediment from surface runoff and a source of sediment in runoff,
depending on the intensity of precipitation events. Several coalescing fans also occur at the toe
of Garnet Creek (east of the ore processing plant area) and the two smaller drainages to the
north. These fans can contain and transmit substantial groundwater, but also function as
sediment filters for natural surface runoff and feed streamflow downgradient. These alluvial fans
have higher water-holding capacity, or porosity, relative to more permeable, well-drained,
angular talus fans and slope materials found at higher elevations. The alluvial the fans often
have wetlands with distinctive soil, vegetation, and ecological habitat characteristics. Many of
these fans can be and often have been the areas of avalanche runout.

Alluvium and Glacial Outwash Deposits

Glacial outwash is glacially derived material that is eroded, reworked by water sourced from
glaciers upgradient, and then deposited downstream. Glacial outwash occurs throughout the
analysis area and underlies nearly all the larger valley areas. In some cases, other landforms
and processes have combined and influenced the route of the glacial outwash channel.
Alluvium in the area predominantly consists of glacial outwash deposits. Unlike glacial till (ice
transported material), alluvium typically exhibits some bedding and is often moderately sorted.
Grain sizes range from clay to boulders, and sub-rounded to well-rounded clasts are typical.
Locally, thickness of glacial outwash ranges from 0 to over 200 feet.

Holocene Features

Modern (Holocene, about 12,000 years ago to present) stream drainage patterns indicate high
rates of erosion with coarse-grained sedimentary fluvial deposits in floodplains comprised of a
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mixture of angular clasts from adjacent bedrock sources combined with more rounded reworked
glacial meltwater deposits.

3.2.3.1.3 STRUCTURAL GEOLOGY

This section describes the major structural geologic features in the analysis area including
Mesozoic folds and Cenozoic faults. Primary references that describe regional geology include
Gillerman et al. (2019) and Stewart et al. (2013, 2016).

3.23.1.3.1 Folds

Folds are a result of pressure on rock causing the rock to bend or fold rather than break. There
are multiple fold features in the vicinity of the analysis area including the Tamarack Antiform
about 3 miles north of the Yellow Pine pit area (Stewart et al. 2016). The fold axis trends
northwest-southeast, is several miles long, and its geometry is open- to slightly overturned
toward the southwest (Stewart et al. 2016). Two large map-scale folds with numerous smaller
fold structures are known in the Stibnite roof pendant and were first identified as early as the
1920s (Currier 1935; Larsen and Livingston 1920).

The largest fold in the analysis area is the Garnet Creek Syncline, a 3.5-mile-long, northwest-
trending, 1-mile-wide doubly plunging syncline, overturned toward the southwest (Smitherman
1985; Stewart et al. 2016). A second large fold structure occurs northeast of the Garnet Creek
Syncline, on the opposite side of the Cinnabar Peak Fault, and has an antiformal geometry and
similar scale. The fold has been informally named the Cinnabar Peak Antiform by Midas Gold.
The folds in the analysis area are cut by several major district- to regional-scale fault zones that
offset the previously folded stratigraphic section. The most pronounced offsets occur along the
Fern Fault in the southeast end of the Stibnite roof pendant and along the Meadow Creek Fault
in the northwest end of the roof pendant (Stewart et al. 2016).

3.2.3.1.3.2 Faults

A fault is a discontinuity in a volume of rock across which there has been significant
displacement as a result of rock-mass movement. Large, north-south striking, steeply dipping to
vertical structures occur in the central and eastern portions of the analysis area including:
Meadow Creek Fault Zone (MCFZ); West End Fault Zone (WEFZ); Scout Valley Fault Zone;
Garnet Creek Fault Zone; Rabbit Creek Fault Zone; Fern Fault Zone; and Mule Fault Zone. The
MCFZ and WEFZ exhibit pronounced fault gouge? and multiple stages of brecciation,
suggesting multiple periods of movement. Available information indicates faults were active
during the late Cretaceous and Paleogene (e.g., Gillerman et al. 2019). These faults zones are

2 Fault gouge is finely crushed and ground-up rock produced by the friction of movement between two sides of a
fault.
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poorly exposed, exhibit recessive weathering®, and some occur under or along the flanks of
glacially carved valleys.

Regional studies of area fault systems indicate there is a low likelihood of active faults in the
analysis area (URS Corporation [URS] 2013). Field observations have not identified evidence of
active faults. Shallow slope failures are more likely due to results of stream incision and
associated normal rates of mass wasting and slope erosion. Whereas, local faults are evidently
inactive, ground shaking at the mine site caused by earthquakes is possible (URS 2013). The
March 2020 Challis, Idaho earthquake with magnitude (M)* 6.5 and aftershocks occurred
southeast of the mine site, about 45 miles west of Challis, Idaho, outside the analysis area.

3.2.3.1.4 MINERALIZATION

Mineralization began in the late Cretaceous. Hydrothermal alteration is associated with
igneous intrusive rocks of the Idaho Batholith and surrounding metasedimentary rocks. In
the Eocene (56 to 34 Ma) normal block faulting and dike swarms occurred. Hydrothermal
alteration and mineralization continued during this later tectonic event. Gold mineralization
and associated alteration spanned both the Cretaceous and Eocene events (Midas Gold
2017). Metals mineralization typically occurs in association with very fine-grained
disseminated pyrite and, to a lesser extent, arsenopyrite, with gold almost exclusively in
solid solution in these minerals (M3 Engineering and Technology 2019). Antimony
mineralization occurs primarily as the sulfide mineral stibnite. Zones of silver-rich
mineralization locally occur with antimony and are related to the presence of pyrargyrite,
hessite, and acanthite (Huss et al. 2014). Regional mapping by the ldaho Geological
Survey (Stewart et al. 2013) outlines a previously unrecognized, major, northeast-trending
graben complex trending through and just to the southeast of the area (Figure 3.2-2, Big
Creek Graben). This feature is likely a fundamental structural control on at least some of
the mineralization in the district.

3.2.3.1.4.1 Intrusive Rocks

The alteration that occurred as a result of batholitic intrusion in the Yellow Pine and Hangar
Flats deposits is described by White (1940) and Lewis (1984). Gold-bearing mineralization
originally occurred as part of multiple phases of hydrothermal replacement. A subsequent high
temperature sulfide mineralization phase initially contained little gold but as temperatures
decreased, gold-bearing mineralization increased (Midas Gold 2017).

The carbonate-dominated mineralization is distinguished by dolomite, calcite, and quartz with
mainly potassic alteration. Sericite has precipitated in small cavities and along fractures and as
fissure-filling veinlets with pyrite and arsenopyrite. Coarse-grained stibnite veins are commonly

3 Recessive weathering means the surrounding rock (in this case the rock on either side of a fault) is more resistant
to weathering than the fault gouge material.

4 Magnitude is a number that characterizes the relative size of an earthquake. Magnitude is based on measurement
of the maximum motion recorded by a seismograph. Several scales have been defined, but all magnitude scales
should yield approximately the same value for any given earthquake (USGS 2020a).
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associated with a later stage of mineralization (Gillerman et al. 2019). Tungsten, as the mineral
scheelite, occurs as veins and in breccias often intergrown with stibnite, although in many cases
scheelite has been observed cemented by or crosscut by stibnite, suggesting stibnite
mineralization occurred during, but continued after, scheelite deposition (Midas Gold 2017).
Stibnite veining and replacement-style mineralization is often associated with calcite and
ankerite (with possible iron, manganese, magnesium) carbonate (Gillerman et al. 2019).

3.2.3.1.4.2 Metasedimentary Rocks

Gillerman et al. (2019) describes the economic mineralization sequence in the Stibnite
district which occurred in two main stages. The main (early) stage mineralization and
alteration of metasedimentary rocks described in the study includes formation of secondary
silica and sulfide mineralization as veins and disseminations (arsenic-rich and locally gold-
rich with arsenopyrite). Higher-temperature quartz veins were later cut by veins with
distinctive lower-temperature assemblages including stibnite mineralization. In the West End
deposit, gold concentrations occur within the later fracture-controlled mineralization with
breccia zones in the metasedimentary rocks (Gillerman et al. 2019).

3.2.3.2 Mineral Reserves

The amended Preliminary Feasibility Study prepared for Midas Gold for the SGP reports an
estimated Probable Mineral Reserve® of 4.5 million ounces of gold, 6.9 million ounces of silver,
and 137 million pounds of antimony (M3 Engineering and Technology 2019).

3.2.3.2.1 YELLOW PINE DEPOSIT

Mineralization of the Yellow Pine deposit is structurally controlled and localized by the MCFZ
and related structures. Mineralization styles, intensity, and widths of alteration vary relative to
distance from the change in strike of the MCFZ. Gold and antimony have different geochemical
signatures, geometries, and locally occurred in different structures during deposition. Structures
and fractures open to circulating hydrothermal fluids during gold deposition were not necessarily
open for antimony deposition. The deposit shows some apparent zonation with gold occurring
throughout the deposit footprint, but with antimony and tungsten primarily in the central and
southern portions of the deposit (Huss et al. 2014).

The dominant fault directions mapped underground and in the open pits by various geologists
from Bradley Mining Company (1938 to 1952), White (1940 to 1941), Cooper (1950 to 1951),
and Midas Gold (2012) trend north-south, northeast, and east-northeast. However, the controls
for antimony mineralization show more northwesterly trends. The different geometries of
antimony and gold distribution suggest different controls for mineralization: antimony is more
strongly influenced by northwest fracturing and gold is more strongly influenced by northeast
and east-northeast structures. White (1940) interpreted all strike-slip faulting as post-mineral;
whereas Cooper (1951) suggested there was significant post-mineralization movement between
periods of early gold mineralization and later antimony-tungsten mineralization. Midas Gold’s

5 Probable Mineral Reserve is the economically mineable part of the measured mineral resource.
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current interpretations on the relative timing of gold versus antimony mineralization are like
those interpreted by Cooper (1951).

Mineralization at the south end of the Yellow Pine deposit exhibits strong, steeply west- and
east-dipping north-south oriented structural controls and occurs in a narrow 80- to 165-foot-wide
corridor along the footwall (east side) of the MCFZ. In the central domain of the deposit,
numerous structural elements intersect, and mineralization occurs along east to east-northeast
striking and west to west-northwest striking, north-dipping dilatant structures, which occur at
relatively high angles to the main shear zone. The multiple structural features provided
significant pathways to mineralizing hydrothermal solutions and the mineralization (Huss et al.
2014). Historically, 6.48 million tons of ore were mined from this location (Midas Gold 2016).
From the mined materials, 479,517 ounces of gold, 1,756,928 ounces of silver, 40,275 tons of
antimony, and 13,579,157 pounds of tungsten were extracted.

3.2.3.2.2 HANGAR FLATS DEPOSIT

Mineralization within the Hangar Flats deposit is entirely intrusive-hosted, and structurally
controlled and localized by the MCFZ. The MCFZ is generally a north-trending, steeply west-
dipping complex fault zone with ancillary structures and can be traced from the main Yellow
Pine deposit south, 1.85 miles through the Hangar Flats deposit and continues south for
approximately 1.25 miles. Past production and currently defined mineralized zones occur along
variably north-plunging tabular to pipe-like bodies at the intersection of the main north-south
structural feature and northeast to southwest and east to west trending steeply dipping
conjugate structures and northeast trending, shallow northwest dipping (x30°) dilatant splays.
The mineralized zones range in thickness from 16 to over 330 feet and can be traced several
hundreds of feet down dip. They occur as stacked ellipsoidal lenses along the footwall to the
main MCFZ, which is a thick, 80- to 165-foot-wide zone of clay gouge and heavily broken and
brecciated ground. At Hangar Flats, the mineralized zones become thinner, less continuous,
and lower grade away from the main MCFZ (Huss et al. 2014).

Historically, 303,853 tons of ore were mined from this location, primarily through underground
mining (Midas Gold 2016). From the mined materials, 51,610 ounces of gold, 181,863 ounces of
silver, 3,758 ounces of antimony, and 1,062 pounds of tungsten were extracted.

3.2.3.2.3 WEST END DEPOSIT

In the West End deposit, gold mineralization occurs preferentially where the northwest-striking,
northeast-dipping calc-silicate and schist units are cut by the WEFZ or subsidiary faults, but all
rock types host mineralization. Mineralized zones occur as stacked ellipsoidal bodies plunging
along the intersection of favorable lithologic units and structural zones. True widths of these
bodies range from 50 to over 330 feet. Midas Gold drilling intersected gold mineralization
associated with the WEFZ well below the historical pit bottom—as deep as 1,300 feet below the
original ground surface where mineralization was exposed prior to mining. The hanging wall of
the WEFZ tends to exhibit relatively more dilatant and dispersed structures relative to the
footwall and, therefore, more significant mineralization. Open-space fill quartz veins are closely
associated with the faults and are indicative of higher-grade zones of mineralization. In addition
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to sulfide mineralization, open fractures along the WEFZ and subsidiary faults have allowed for
oxide formation at depth from meteoric water infiltration (Huss et al. 2014).

Historically 8,156,942 tons of ore were previously mined from this location (Midas Gold 2016).
From the mined materials, 454,475 ounces of gold and 149,760 ounces of silver were extracted.

3.2.3.2.4 EXPLORATION PROSPECTS

In addition to the mineralized areas described above, humerous prospects have been
discovered during exploration and development activities in the vicinity of the analysis area over
the past nearly 100 years. Some of these prospects were developed into mines while others
remain undeveloped.

Besides pit expansion possibilities around the main deposits, other exploration targets may one
day warrant consideration for development if they can be proved viable after additional
exploration, environmental, socioeconomic, metallurgical, engineering, and other appropriate
studies. Future proposed mining projects would require analysis and review under the National
Environmental Policy Act and be required to comply with other federal and state regulations that
apply to mining projects.

3.2.3.3 Legacy Mine Features

Over 90 years of mineral exploration and development has created numerous prospect pits,
shafts, and adits (often referred to as “tunnels”) in the analysis area which may represent
physical safety hazards. The locations of former underground and open-pit mine workings have
been identified using historic maps and files from legacy operators and researchers active
during operations. Midas Gold (2016, Appendix D), provides a summary of the history of the
Stibnite Mining District. In addition, Midas Gold (2016, Figure 4-2) depicts locations of previous
mining and related activities in the vicinity of the mine site.

Many of the workings are no longer visible at the surface (from collapse or closure/reclamation)
or have been altered by later mining activities, such as in the Yellow Pine pit area. Areas where
larger underground workings were once developed and still exist include the Meadow Creek
Mine, Defense Minerals Exploration Administration Tunnel, North Tunnel, Monday Tunnel,
Cinnabar Tunnel, Bailey Drain Tunnel, and Clark Tunnel (Midas Gold 2016).

The analysis area contains piles of rock material from past mining or processing activities.
These rock pile areas include old development rock piles such as the Bradley East and Bradley
West dumps, the Meadow Creek Mine dumps, materials excavated and piled near the outlet to
the Bailey Tunnel and Clark Tunnel, and material piles near the Yellow Pine pit lake at Monday
Tunnel and along the former open-pit benches in the Yellow Pine pit. Tailings were deposited
from the 1920s through 1950s in the Meadow Creek drainage and overlain in some areas by
spent ore (e.g., spent ore disposal area [SODA]) in the 1980s and 1990s. Other areas of fill
include development rock storage piles at the former Homestake pit, below the current Midas
Gold exploration camp and shop areas, in West End Creek, and as backfill in the former West
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End and Garnet pits. There also is a loaded former heap leach pad built, operated, and closed
by Hecla Mining in the 1990s, and a series of partially unloaded pads to the east.

3.2.34 Paleontological Resources

Potential Ordovician (approximately 485 to 444 Ma) invertebrate fossils were reported by Lewis
and Lewis (1982), but later workers, examining the same sites and materials, have determined
these are assemblages of alumino-silicate (tremolite) and calc-silicate minerals (Lund 2004;
Stewart et al. 2016). The high metamorphic grade and extensive recrystallization of the minerals
that make up the sedimentary rock units in the area generally precludes preservation of fossils
that would be subject to the requirements of the Paleontological Resources Preservation Act.

3.2.3.5 Cave and Karst Resources

There are no known or suspected cave or karst resources in the analysis area. The extensive
metamorphism of the carbonate rocks in the area, as well as level of exposure relative to the
original ground surface where caves and karst would form, would generally preclude the
existence or preservation of such features in the area.

Three unconformities associated with the stratigraphic tops of the district’s three carbonate units
(Hermes Marble, Middle Marble, and Fern Marble) are extensively recrystallized and
dolomitized, and exhibit well developed fracture controlled vugs (i.e., cavities in rock, lined with
mineral crystals). However, these units do not contain large voids or cavities anywhere near the
size to be considered karsts or caves and are not protected by, or subject to, the Cave
Resources Protection Act.

3.2.3.6 Seismicity

3.2.3.6.1 HISTORIC SEISMICITY

The analysis area is along the western boundary of the Centennial Tectonic Belt (CTB), which is
centered in southcentral Idaho®. Earthquakes with an approximate magnitude of 6 or greater
have occurred in the CTB with epicenters east and southeast of the mine site (Figure 3.2-4).
The CTB is a northwest- to southeast-trending 30- to 60-mile-wide belt of seismicity and late
Quaternary faulting extending west from the Yellowstone-Hebgen Lake region. Seismicity in the
CTB occurs in multiple geologic provinces (including the Idaho Batholith and northern Basin and
Range) and becomes more diffuse westward from the Yellowstone-Hebgen Lake region

(URS 2013). The analysis area is within the CTB and has the potential to be subjected to strong
(M6 and greater) earthquake ground shaking from seismic activity related to the CTB feature
(URS 2013).

6 URS (2013) describes the Centennial Tectonic Belt (CTB) as the subject seismic region. The term Central Idaho
Seismic Zone is interchangeable with CTB in the literature. As the more commonly used term, CTB is used herein
for consistency with the URS (2013) source report.
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Figure Source: URS 2013; USGS 2020b

Figure 3.2-4 Historic Seismicity (1879-March 2020) of Central Idaho
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Several moderate to large earthquakes have occurred in an approximate 60- to
90-mile radius of the analysis area including:

e 1916 Boise Earthquake (M6)

e 1944 and 1945 Seafoam earthquakes (M6.1 and M6.0, respectively)

e 1983 Borah Peak earthquake (M6.9)

o 1993 White Cloud Peaks earthquake swarm (highest single earthquake M5.1)
e 2020 Challis earthquake (M6.5) (USGS 2020b).

These earthquakes occurred near the center of the CTB (approximately 30 miles southeast of
the analysis area) (URS 2013; USGS 2020b). Late Quaternary faults in the CTB generally trend
northwest-southeast in the east and trend more north-south toward the west. The most
significant potential seismic sources near the analysis area include the Cascade, Council,
Deadwood-Reeves Creek, Long Valley, and Sawtooth fault zones (URS 2013) (Figure 3.2-4).

Although numerous faults are present within the analysis area, none show evidence of recent
active movement nor do historic records suggest this has occurred. However, shallow mass
slope movements related to weathering and typical slope processes in mountainous terranes
(e.g., slumps, debris slides, avalanches) do occur, and activation of these features during a
strong seismic-induced ground shaking event is possible (URS 2013).

3.2.3.6.2 SEISMIC HAZARD ANALYSIS

A site-specific seismic hazard analysis was conducted by URS (2013). A seismic hazard
analysis describes the natural phenomena such as ground rupture, fault movement, or soil
liquefaction that could be caused by an earthquake. The purpose of the analysis is to determine
the response of the structure to seismic loading. The results of seismic hazard analysis are
used as a basis for design and mitigation measure decisions (FEMA 2006).

The seismic hazard is assessed from instrument measurements as well as historical accounts
and geologic observations. Seismic hazard analysis is quantified by three parameters: level of
severity, spatial measurement, and temporal measurement (Wang 2009). The seismic hazard
was assessed at two proposed sites: ore processing plant and the TSF dam — areas considered
to have the highest risk of impacts should a failure occur due to an earthquake. URS performed
both probabilistic and deterministic seismic hazards analyses, each type of analysis and their
relationship is explained below. The combined results probabilistic seismic hazard analysis
(PSHA) and deterministic seismic hazard analysis (DSHA) are an effective means for
determining maximum design earthquake’ ground motions (FEMA 2005).

PSHA is used to determine the likelihood (probability of occurrence) that a given level of ground
shaking could occur at a site from a combination of earthquake sources. The probability of

7 Maximum design earthquake is an earthquake that would produce the maximum level of ground motion (shaking)
for which a structure (e.g., TSF dam) is to be designed or evaluated.
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occurrence (return period or recurrence interval) is an estimate of the probability or frequency
that a certain event (e.g., earthquake) is expected to occur based on geologic and seismologic
evidence. The PSHA accounts for the full range of possible earthquakes, location, frequency of
occurrence, size, and propagation of the earthquake motion from the rupture zone to the site.
The goal of the PSHA is to quantify the probability of exceeding ground motion levels at a site
give all the possible earthquakes.

Peak ground acceleration (PGA) is traditionally used to quantify ground motion (shaking) and is
generally a function of the magnitude of the event and distance from the source, but other
factors may be considered, such as rock type or type of faulting. The PGA is typically expressed
in terms of PGA measured as a fraction of gravity (g), with probability of exceeding a certain
level over a specific period of time.

DSHA is based on known regional seismic sources and, unlike the PSHA, does not consider the
probability associated with a particular earthquake hazard. In a DSHA, the fault movement that
could cause the greatest level of ground shaking is determined and a specific magnitude event
is applied.

Summary — The DSHA results can be described as a scenario: The maximum modeled event is
a magnitude 6.9 earthquake 3.8 miles (6.1 kilometers) west of the TSF dam site on the
Deadwood-Reeves Creek fault (URS 2013). This event would result in median calculated PGA
of 0.43g. The PSHA results are presented in terms of PGA as a function of probability of
occurrence. PSHA results indicate the PGA for 475-year and 2,475-year return period
earthquake events are 0.10g and 0.14q, respectively. For context, a PGA of 0.1g in bedrock is
considered the approximate threshold at which damage occurs in buildings that are not specially
constructed to withstand earthquakes (FEMA 2006, FEMA 454: Chapter 4, Earthquake Effects
on Buildings). The URS (2013) analysis results are similar to those of the USGS National
Hazards Maps which are the basis for the U.S. building provisions and the International Building
Code.

3.2.3.7 Mass Wasting Hazards

This section presents descriptions of mass wasting or geohazard features in the mine site,
access road corridors, and proposed transmission line corridors. Mass wasting features in the
mine site and access road corridors are described in Section 3.2.3.7.1 and Section 3.2.3.7.2,
respectively. The terms used for mass wasting features in the EIS are described below.

Landslides — “Landslide” is a general term used to describe the downslope movement of sail,
rock, and organic materials, or a combination thereof, under the effect of gravity. The term
landslide also describes the landform that results from such movement (Highland and
Bobrowsky 2008). Landslides are categorized based on type of movement (e.g., fall, topple,
slide, spread, or flow) and the type of material involved (e.g., rock, earth, debris, or mud).
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Landslide types include rockfalls, deep-seated slope failures, mudflows, debris flows?, and
slumps®. The type of flow and rate of movement vary with size and type of material, water
content, and shape.

Landslides are generally caused by natural processes, such as earthquakes, mechanical
weathering and erosion, water saturation, or human-made processes such as deforestation and
slope excavation. In many cases, a landslide is triggered by a specific event, such as heavy
rainfall, an earthquake, or a slope cut to build a road, although the cause of the failure is not
always identifiable or predictable.

Many of the very large landslides in the area are likely post-glacial features. During glaciation
large chunks of ice may become buried in glacial till. When the ice melts after glaciation, the
materials can become unstable, resulting in large landslides. Some of the larger geohazards
features depicted on Figure 3.2-5 may have occurred through this process. An example is the
landslide identified on the east side of the East Fork South Fork Salmon River (EFSFSR) north
of the camp area (STRATA 2014a).

Landslides occur in a variety of environments, characterized by either steep or gentle slope
gradients. While slope is in important factor, cohesiveness of the materials and moisture also
are important factors.

The top of a slope immediately above a slide, or slope failure, is referred to as the crown, and
the exposed failure surface below the crown is called a scarp. The end of a landslide is referred
to as the toe, and the top of the landslide is called the head. The main body of the landslide may
have radial or transverse cracks and transverse ridges.

Avalanche — An avalanche is a slope failure composed of a mass of rapidly moving, fluidized
snhow and ice that slides down a mountainside. After initiation, avalanches usually accelerate
rapidly and grow in mass and volume as they entrain more snow and ice. Avalanches can pick
up debris from the ground, including soil, rock, large boulders, and trees.

The slope failure associated with an avalanche is caused by several factors, but primarily by
large accumulations of snow on a steep slope. Avalanches occur on slopes averaging 25 to
50 degrees, and the majority are on slopes between 30 and 40 degrees. They are triggered by
natural seismic or climatic factors such as earthquakes, thermal changes, and blizzards, or by
human activities (Idaho Office of Emergency Management 2018).

8 Debris flow is a mass of soil and/or fragmented rock in slurry of water that moves downslope under the influence of
gravity and forms muddy deposits in valley floors.

® Slump as defined for the EIS: Geohazard assessment reports (STRATA 2013, 20144, 2016) use the term “slough”
and “slump” interchangeably to refer to “small landslides” of less than 0.1 acre. For purposes of consistency, this
EIS uses the term “slump” in the text. However, figures originating from the referenced geohazard assessment
report may still retain the use of “slough.”
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Figure Source: Mears and Wilbur Engineering 2013 (as modified by Midas Gold 2020); STRATA 2014a
Figure Notes:
The term slough is used synonymously with slump on Figure 3.2-5

Figure 3.2-5 Geohazard Locations within the Analysis Area
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The most common types of avalanches are loose-snow and slab avalanches. A loose-snow
avalanche is composed of dry, fresh snow deposits that accumulate as an unstable mass atop a
stable snow and slick ice sublayer. A loose-snow avalanche releases when the sheer force of its
mass overcomes the underlying resistant forces of the cohesive layer. A slab avalanche
generally is composed of a thick, cohesive snowpack deposited or accumulated on top of a
light, cohesion-less snow layer or slick ice sub-layer. At the starting surface or top of the slab, a
deep fracture develops in the slab of well-bonded, cohesive snow. A slab avalanche release is
usually triggered by turbulence or impulse waves.

An avalanche path is determined by the physical limitations of the boundaries of the local terrain
and human-made features. An avalanche may follow a path along a channelized or confined
terrain, similar to debris flows or streams, before spreading onto alluvial fans or gentle slopes.
An avalanche path is described as having three specific transition zones:

e The Starting Zone is typically located near the top of the ridge, bowl, or canyon, with
steep slopes of 25 to 50 degrees;

o The Track Zone is the reach with mild slopes of 15 to 30 degrees and the area where
the avalanche will achieve maximum velocity and considerable mass; and

e The Runout Zone is the area of gentler slopes (5 to 15 degrees) located at the base of
the path, where the avalanche decelerates, and massive snow and debris deposition
occurs (Idaho Office of Emergency Management 2018).

3.2.3.7.1 MINE SITE

The following subsections describe known landslide and avalanche hazards in the vicinity of the
mine site based on geologic hazard assessments (STRATA 2014a, 2016) and an Avalanche
Hazard Assessment for portions of the mine site (Mears and Wilbur Engineering Inc. 2013).
Figure 3.2-5 shows landslide and rockfall (slope failure comprised of rock) features in the
vicinity of the mine site, as well as avalanche paths within the central mine site area.

Northern Area: Yellow Pine and West End Pits

The terrain in the northern mine site area is relatively steep with natural timbered slopes as
steep as approximately 31 degrees (1.67H:1V). Waste rock disposal areas from previous mining
activity are northeast of the historic Homestake pit (the site of northeastern end of proposed
Yellow Pine pit) and to the southeast of the historic West End pit. The Homestake disposal area
has an upper ground surface sloping toward the north-northwest ranging from 15.4 to

24.8 degrees (3.63H:1V to 2.17H:1V). Along the northern edge (toe) of the disposal area the
slope is steeper, averaging 29.7 degrees (1.75H:1V), with a maximum height of the disposal
along this north crest of approximately 80 feet (STRATA 2013).

West End Creek has two waste rock dumps from the Stibnite Mining, Inc. operations. The Lower
West End waste rock dump is north of the West End Pit and is close to 300 feet in total height,
The Upper West End waste rock dump is east of the West End Pit and has an upper surface
covering over 7 acres, and the dump height is at least 400 feet (Stibnite Mining Inc. 1994).
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Two slumps, four landslides, and a rockfall are noted in this area (Figure 3.2-5). The isolated
slumps likely were caused by oversteepening of the slope due to road cuts and the presence of
groundwater seepage near or at the ground surface. Potential rockfalls are primarily related to
former open-pit mining slopes in the Homestake pit, West End pit, and the Stibnite pit.

The Avalanche Hazard Assessment (Mears and Wilbur Engineering 2013) did not include an
assessment of avalanche hazards in the vicinity of the proposed Yellow Pine and West End pits.

Central Area: Mine Support Facilities

The Central Area extends south of the Yellow Pine pit and encompasses most of the proposed
mining support facilities and northern portion of the Fiddle DRSF. and is in or adjacent to the
EFSFSR valley floor, a relatively flat area. Geologic materials are comprised of alluvium, glacial
deposits, and ancient landslide deposits (STRATA 2013). Potential geohazards identified in the
Central Area are shown on Figure 3.2-5 and include two slumps, one landslide, three rockfalls,
and three areas with groundwater seeps.

Two relatively small slumps occur in old road cuts along a now obscured former access road.
One of the slumps approximately 20 feet high and 140 feet long and has a slope of about 45
degrees measured at mid-slope. The other slump is just north of the first slump and measures
100 feet long by 50 feet high. Groundwater seeps produce minor localized flows (less than 3
gallons per minute) of surface water at both sites, suggesting that seeps and elevated
groundwater may have helped initiate these slope failures (STRATA 2014a).

A larger landslide, approximately 1,000 feet wide, covers several acres to the east of the
EFSFSR and is believed to be a post-glacial landslide. The toe run-out area of the landslide
relatively flat (12 to 15 degrees). A groundwater seep also occurs near the south margin of the
landslide, suggesting that high groundwater levels during a period of glacial melting likely
triggered this slide in moderately sloping terrain (STRATA 2014a).

Directly behind and to the east of the core building at the exploration camp is a rock outcrop
producing a rockfall comprised of angular cobbles and small boulders. This feature appears to
be about 250 feet long by about 30 feet high based on the information provided in STRATA
(2014a, Figure Detail B and Photo 8). The hill slope to the west of the confluence of Meadow
Creek and the EFSFSR has large steep outcrops of quartz monzonite. Rockfall from these
outcrops could possibly reach infrastructure (e.g., rock crusher) proposed near the base of that
slope (STRATA 2014a).

Mapped avalanche paths in this area are mostly on the slopes to the east of Meadow Creek.
Some are mapped between the proposed cell tower access road and new transmission line
(Figure 3.2-5) (Mears and Wilbur Engineering 2013).
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Southwest Area: Hangar Flats Pit and SODA

The Southwest Area is within the relatively flat valley floor of Meadow Creek. The area is the
proposed location for the Hangar Flats pit. The SODA is currently upstream from the former Hecla
heap leach pad in this same terrain.

On the adjacent hillsides to the north, slopes are as steep as 35 degrees (1.43H:1V); whereas,
the steepest slopes to the south are approximately 26.5 degrees (2H:1V).

Based on reconnaissance and helicopter fly-over observations, five landslides were identified in
this area by STRATA (2014a) (Figure 3.2-5):

A narrow (about 200 feet wide) debris flow scar originating near the Meadow Creek Mine
portal and extending approximately 500 feet downslope to the valley floor
(STRATA 2014a, Figure Detail C, feature LS-7)

A narrow (about 300+ feet wide) landslide area in a shallow drainage on the north
hillside near the west end of the SODA. Shallow groundwater likely is causing the
slippage in this area, and several small, partially healed ground-surface scars suggest
that localized debris-flow pockets likely have developed during recent wet periods
(STRATA 2014a, Figure Detail C, Feature L-8).

A slow-moving landslide (i.e., creep) (approximately 20 acres) in the mouth of the
drainage (a northeast-southwest trending tributary to Meadow Creek) is present above
the west end of the Hecla heap leach site. The area is characterized by shallow
groundwater (as evidenced by vegetation in the area) and deformed aspen trees caused
by the slope creep. The trees indicate progressive slope movement over the past 15 to
20 years. The toe of the landslide is near the projected toe of the rock waste dump and
could be a concern for infrastructure developed in this location (e.g., a haul road or slurry
pipeline) and may need to be considered in design (STRATA 2014a, Figure Detail C,
Feature LS-9).

Two landslide features occur on the northwest-facing hillslope to the south of the
Meadow Creek confluence with EFSFSR and extending to the mouth of Blowout Creek.
One is characterized by irregular hummocky ground and seeps indicate past landslide
activity covering approximately 80 acres. Several springs and seeps (wet, spongy
ground) are present along the lower portion of this landslide complex in the area
(STRATA 2014a, Figure Detail C, features LS-10 and LS-11). A smaller slump in a road
cut is present about half-way downslope and to the west. This slump area appears to be
several years old and has been treated with staked erosion control matting; new
vegetation is established in the scar.

The majority of the SODA and the proposed Hangar Flats DRSF are within mapped avalanche
hazard zones (Figure 3.2-5) (Mears and Wilbur Engineering 2013).
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Southeast Area: EFSFSR and Worker Housing Facility

The terrain in this region is primarily in or adjacent to the valley floor of the upper reaches of the
EFSFSR and is relatively flat. Geologic materials in this area are comprised of alluvium, glacial
deposits, ancient landslide deposits, and lacustrine peat-like deposits.

Landscape features are dominated by glacial deposits, particularly lateral moraines and a large
ancient landslide on the south hillside of the drainage, approximately one mile upstream of the
confluence of the EFSFSR and Meadow Creek (STRATA 2014a).

Three landslides were identified in this area (although one of the landslides also was described
as being in the Southwest Area (STRATA 2014a, Detail Figure D, feature L-11). This feature is
described above under “Southwest Area.” The other two landslides are described below in
addition to two areas that were observed with seeps, indicating a potential for future slides.

A large, ancient (glacial age) landslide covers at least 200 acres south of the EFSFSR and
appears to have dammed the drainage in the past, likely forming the depositional area that is
now a flat meadow. This area is characterized by hummocky ground and local areas of seeps,
or wet areas with spongy ground. Though this area currently appears generally stable, smaller
segments in the landslide complex may experience creep behavior during exceedingly wet
periods. (STRATA 2014a, Detail Figure D, Feature LS-12).

There also is an ancient landslide upslope of the proposed worker housing facility in the
EFSFSR valley about 1.3 miles upstream from its confluence with Meadow Creek. The run-out
deposit of this event measures approximately 1,000 feet upslope and 400 feet wide (laterally
across the slope) for an area of about 9 acres. Thunder Mountain Road (National Forest System
Road 50375) crosses the central portion of this feature just east of the flat floodplain area. The
head of the rockslide appears to be a vertical outcrop of quartz monzonite upslope from the
road (STRATA 2014a, Detail Figure D, feature LS-13).

Avalanche hazard zones have been identified in Rabbit Creek valley and adjacent unnamed
stream valley to the southeast, as well as directly east of the proposed worker housing facility.
Additional avalanche hazards zones are mapped near the northernmost Burntlog Route borrow
source (Mears and Wilbur Engineering 2013) (see Figure 2.3-2, Chapter 2 and Plate 3A,
Appendix E-1).

3.2.3.7.2 ACCESS ROADS

This section addresses the identified mass wasting hazards along Burntlog Route and the
Yellow Pine Route (which includes Johnson Creek Road, [County Road {CR} 10-413] and the
Stibnite Road segment of McCall-Stibnite Road [Stibnite Road, CR 50-412]) between Yellow
Pine and Stibnite. Figure 2.3-1 (see Chapter 2, Alternatives) depicts both access road corridors.
Previous evaluation of the risks used the following information sources:

e STRATA. 2016. Geologic Hazard Assessment Burntlog Access Road Project

¢ Mears and Wilbur Engineering. 2013. Avalanche Hazard Assessment
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e Midas Gold. 2019a. Supplemental Response to Request for Additional Information 83
regarding Johnson Creek/Stibnite Road (Yellow Pine Route) for Primary Stibnite Gold
Project Mine Access

These data were found to be insufficient to evaluate and compare the occurrence of mass
wasting hazards present along the Yellow Pine and Burntlog routes because only the Burntlog
Route has been the subject of a specific geologic hazard assessment (STRATA 2016). No
geologic hazard assessment, including field reconnaissance, has been conducted to date for
the Yellow Pine Route. Therefore, as part of preparation of the EIS and to enable a general
comparison of identified hazards between the Yellow Pine and Burntlog routes, a desktop study
of both corridors was conducted (Appendix E-2).

The desktop study (Appendix E-2) was conducted to identify probable landslides, rockfalls, and
avalanche paths along the transportation corridors based on imagery from Google Earth (2020)
using the following methods:

e Landslides — Landslide hazards were identified along existing road cuts based on
vegetation signatures and evidence of migrating slope failures up-slope of the road
prism. Data from STRATA (2016) was considered along both existing and proposed
roads.

e Rockfalls — Rockfall hazards were identified along existing road cuts based on
vegetation signatures, substrate color, and evidence of slope erosion upslope of the
existing road prism. Information from STRATA (2016) was considered along both
existing and proposed roads.

¢ Avalanche Paths — Avalanche paths were identified based on vegetation signatures and
supplemented with slope calculations (30 to 45 degrees) using measurement tools in
Google Earth and compared to data from Avalanche Hazard Assessment (Mears and
Wilbur Engineering 2013) and Supplemental Response to Request for Additional
Information 83 regarding the Yellow Pine Route (Midas Gold 2019a).

Locations of identified hazards along each corridor were assigned a unique identifier with the
following information: latitude, longitude, horizontal distance of estimated impact to the road
prism, and estimated acreage of the feature. The coordinate identifier locations represent the
estimated center of the feature. All calculations and values were derived from mapping and
measurement functions included in Google Earth (2020). Values are presented for comparison
purposes only. Future field investigations may identify additional geohazards not identified via
aerial photographs. Figure 3.2-6 depicts identified geohazards based on all sources of available
information and the desk top study.

3.2.3.7.2.1 Burntlog Route

Landslide and slope instability hazards have been assessed along the proposed Burntlog
Route, including in-field observations (STRATA 2016). Maps depicting locations of landslide
hazards along the proposed Burntlog Route as discussed in STRATA 2016 are provided in
Appendix E-1. Visual evidence of slope instability was reported at several locations along
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the route. Observed slumps are likely associated with groundwater seeps on steep slopes,
with the plane of the features tending to be shallow. Because failure is likely associated with
groundwater seepage, seepage also was mapped to identify areas that may be prone to
failure (STRATA 2016).

STRATA (2016) identified rockfalls along the Burntlog Route. Potential rockfall areas are
primarily tied to existing road cuts occurring in both glacial till/colluvium and granitic
outcrops. Areas that may be prone to rockfall were observed in the road cuts as rounded
and/or angular cobbles and small boulders in other locations. These soils and rock cut
slopes range from 30 to 60 degrees and range in height from 10 to 20 feet.

3.2.3.7.2.2 Yellow Pine Route

The Yellow Pine Route includes Johnson Creek Road (CR 10-413) and Stibnite Road
(CR 50-412). There is documentation of avalanches and landslides along this corridor
(Midas Gold 2019b):

e In March 2014, a series of avalanches blocked Stibnite Road (CR 50-412) in two
locations and caused the river to reroute onto the road. The largest slide extended over
the road for more than 50 feet and was at least 14 feet deep (Midas Gold 2019b).

e In April 2019, a series of avalanches and related landslides caused extensive damage to
Stibnite Road (CR 50-412), resulting in closure of the road for approximately two
months. The slides pushed snow, timber and other debris into the EFSFSR and up onto
Stibnite Road, and sections of the road near Tamarack Creek were washed away. In
places, the slide was nearly 100 feet high (Midas Gold 2019b).

Identified geologic hazards, including those based on the desktop study (Appendix E-
2) are depicted on Figure 3.2-6.
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Figure Source: Google Earth 2020; STRATA 2016; Weppner et al. 2017

Figure 3.2-6 Identified Geohazards along Burntlog and Yellow Pine Access Routes
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3.2.3.7.3

SUMMARY OF GEOHAZARDS — ACCESS ROUTES

Table 3.2-1 provides total geohazards identified along the Burntlog and Yellow Pine (Johnson
Creek Road and Stibnite Road) access routes based on desktop study with supporting

information sources.

Table 3.2-1 Total Identified Geohazards
Landslides and Rockfalls Avalanche Paths
Length of
Length of Road
Access Route Total Impacted Area Total Road Area
Number (acres) | Number Impacted (acres)*
(feet) (feet)*

Burntlog Route 26 15,043 482.5 2?2 590 2.4
Johnson Creek Road
(CR 10-413) and N
Stibnite Road (CR 45 22,425 145.3 12 27,043 108
50-412)

Table Source: Google Earth 2020; Mears and Wilbur Engineering 2013; Midas Gold 2019a, Mears 1992; STRATA
2016; Weppner et al. 2017

Table Notes:

1 Total does not include two slump features along Johnson Creek Road. The slumps are not currently impacting the
road prism.

2 Weppner et al. 2017 describes an area with “two or three” avalanche paths south of the road crossing at East Fork
Burntlog Creek.

* Estimated based on Google Earth 2020.

Six landslides and 20 rockfalls were identified along the Burntlog route. One area south of the
road crossing at East Fork Burntlog Creek has two to three avalanche paths (Weppener et al.
2017).

Along the Yellow Pine Route, 11 landslides and 8 rockfalls were identified along Johnson Creek
Road (CR 10-413). Fifteen landslides and 11 rockfalls were identified along Stibnite Road

(CR 50-412). No avalanche paths were identified along Johnson Creek Road (CR 10-413), but
12 avalanche paths were identified along Stibnite Road (CR 50-412).

In addition to the two corridors described above, the Forest Service notes an avalanche path
along Warm Lake Road that would be part of the transportation corridor common to both the
Burntlog and Yellow Pine routes (Forest Service 2020). This feature was observed in Google
Earth during the desktop study and the location is depicted on Figure 3.2-6.

3.2.3.8

This section provides a summary of existing subsurface conditions within the analysis area,
focusing on key SGP components: open pit areas (Yellow Pine, West End, and Hangar Flats),
the TSF, DRSFs (Yellow Pine, West End, Fiddle, and Hangar Flats), EFSFSR tunnel, ore

Geotechnical Characteristics
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processing facility and Scout exploration decline, and worker housing facility. This information is
intended as a summary of current conditions and the affected environment and is based on
investigations conducted by others to support engineering related to mine waste management
facilities and infrastructure foundations.

3.2.3.8.1 OPEN PIT AREAS

Three open pits are proposed at the mine site: the Yellow Pine pit and West End pit in the
northern part of the mine site, and the Hangar Flats pit, along the Meadow Creek drainage, in
the southern part of the mine site. Historic open-pit mining has been conducted in the Yellow
Pine and West End areas; whereas, previous mining activity at Hangar Flats was underground
(Meadow Creek Mine) (Midas Gold 2016).

Geologic and geotechnical conditions have been well characterized at the mine site by
information derived from several studies conducted over multiple field seasons. Studies
included drilling, sampling, and logging boreholes, standard penetration tests, cone
penetrometer tests, geotechnical laboratory tests (e.g., particle size distribution, Atterberg
limits, direct shear), groundwater monitoring wells, piezometers, aquifer slug tests, as well as
specific structural geology investigation and a pit slope design study. A comprehensive
discussion of available information is provided in the Stibnite Gold Project Geotechnical
Investigations Summary Report (Tierra Group 2018) and the Geotechnical Baseline
Summary (STRATA and Tierra Group 2017).

3.2.3.8.1.1 Overburden

Yellow Pine Pit

Observed overburden thickness in the area northwest of the planned Yellow Pine pit ranges
from 47 to at least 180 feet, and depth to bedrock generally increases toward the west. The
uppermost material in boreholes drilled approximately 2,000 feet to 750 feet northeast of the
outline of the Yellow Pine pit (boreholes SRK-GM-02s through SRK-GM-04S) consists of
development rock from legacy mining activities (STRATA and Tierra Group 2017). Native soil
beneath the development rock is mostly sand, with some gravel. Measured hydraulic
conductivity ranges from 0.31 to 56.7 feet per day (feet/day) (SRK Consulting [SRK] 2012).
These values were determined using data from six slug tests (one slug test from each of six
wells).

Overburden depth in the area south of the Yellow Pine pit (boreholes SRK-MG-07S,
SRK-MG-11S, and SRK-GM-12S) ranges from 47 to 61 feet and consists mostly of sand and
gravel, with occasional layers of silt noted in the borehole logs. No hydraulic conductivity testing
was reported for this southern area.

Moisture content and soils classification tests were performed on selected fine-grained samples
from the boreholes. Atterberg Limit tests were performed according to American Standard for
Testing and Materials D4318 (SRK 2012). These tests are used to classify fine-grained soil (silts
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and clays). Results of the tests indicate the fine-grained fraction of the tested samples are
generally low plasticity° silts and clays.

West End Pit Area

Two borings were drilled into the overburden at the West End pit. Two surficial grab samples
were collected at the West End pit; the soils were classified as: clayey silty sand with gravel with
low plasticity and silty sand that is non-plastic (STRATA 2014a).

Hangar Flats Pit Area

Information from deep exploration drilling in this area indicates that depth to bedrock increases
greatly with distance from adjacent valley slopes, suggesting a deep U-shaped valley, filled with
fluvial material overlying glacial deposits. Overburden thickness is greatest in the southcentral
area, where the depth to bedrock was noted to be more than 250 feet (borehole SRK-GM-22S).
Surficial soils were moderately dense to dense sands with some gravel and occasional silt
layers. Beneath the surficial layers, the soils are mostly sand and gravel inter-bedded with silty
sand. At depths greater than 200 feet, clayey sand and clayey gravel were encountered.

Atterberg Limit tests were performed on two overburden samples (one from each of two
borings). Test results of these samples indicate low plasticity in both samples (SRK 2012).

3.2.3.8.1.2 Structural Features

Structural orientations of faults and joints were measured at rock exposures (as well as the
width, infill, and kinematic indicators, if present). Lower-hemisphere stereonet plots of poles-to-
planes indicated mostly moderately dipping to steeply dipping structures, with joint orientations
generally similar to fault orientations. Occasionally, joint sets were oriented nearly perpendicular
(conjugate) to fault orientations. In addition to examination of surface exposures, oriented
boreholes were drilled in the Yellow Pine pit, West End pit and Hangar Flats pit areas and
continuous rock core was sampled (Tierra Group 2018).

Yellow Pine Pit Area

The predominant structural feature in the Yellow Pine pit area is the MCFZ, which generally is
north-northeast striking and steeply dipping to the west or northwest. Associated with the zone
are north-striking, west-dipping conjugate splay or cross structures. The widest recognized
section of the fault zone is about 190 feet wide. Other faults in the area tend to be sub-parallel
to the MCFZ; these include the Hennessy Fault, Hanging Wall Shear Fault, C-Shear Fault,
Meadow Creek Hanging Wall Fault, and Meadow Creek Footwall Fault.

10 p|asticity of soil is the property by which it undergoes deformation without cracking or fracturing. In general, soils
with low plasticity are more geotechnically stable than soils with high plasticity.
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West End Pit Area

The predominant structural feature is the WEFZ, which generally is striking at azimuth 30 degrees
and dipping 50 to 75 degrees southeast, and includes the Hanging Wall, Middle, and Footwall
faults. Relative offsets in the metasediments here suggest right-lateral displacement and normal
displacement. Several subsidiary structures extend southeast from the WEFZ, striking 60 to

90 degrees with near vertical dips. In the West End pit area, metasediment bedding primarily
dips northeasterly at 60 to 85 degrees.

Hangar Flats Pit Area

The predominant structural feature is the MCFZ, which generally is north-striking and steeply
dipping (nearly vertical). Associated with the zone are northeast or east-trending, nearly vertical
conjugate structures. Splays of the MCFZ are common and trend northeast, with shallow dips to
the northwest. The MCFZ is a broad structural zone, marked by intense shearing, characterized
by fault breccia and gouge.

3.2.3.8.1.3 Hydrogeological Data

Hydrogeology refers to the distribution and movement of groundwater. Groundwater occurs in
void spaces (i.e., pore spaces) in soil and sediment and in openings (e.qg., faults, joints) in
bedrock. Characterization of the hydrogeology is important to determine both whether these
resources would be affected by a project and whether the hydrogeology of the area could affect
proposed infrastructure. This information is important for planning aspects such as pit
excavation, design, and for water management and treatment practices. Several methods are
used in hydrogeologic investigations such as installation of monitoring wells or piezometers?! to
determine groundwater levels, and pumping tests or slug tests of the wells to help determine
hydraulic conductivity. Hydraulic conductivity is the ability of earth materials to allow water to
move through saturated pore spaces or fractures in subsurface material. In addition, seeps (also
called springs) indicate the presence of groundwater. Seeps can emerge in hillside areas where
the natural topography intersects the water table — allowing the groundwater to flow out the side
of the hill. Seeps also can occur where an excavated slope (such as a road cut or pit
excavation) were to intersect the water table. Seeps along a hillside or pit wall can indicate
saturated conditions in the soil, sediment or rock and could indicate potential areas of mass
wasting. Section 3.8, Surface Water and Groundwater Quantity, provides more information
about movement and volume of water and water management at the mine site, including
modeling to support characterization of existing conditions.

As part of the geotechnical and hydrological investigation program conducted for the SGP, the
hydrogeologic evaluation in the pit areas (SRK 2013) included installation of vibrating-wire
piezometers within the rock mass in seven of the 13 boreholes (four boreholes in the Yellow
Pine pit area, two in the West End pit area, and one in the Hangar Flats pit area) and injection
packer tests in 10 of the boreholes (five boreholes in the Yellow Pine pit area, two in the West

11 A piezometer is a device placed in a borehole to measure the underground pressure of groundwater — effectively
measuring the level to which the groundwater would rise without a confining (e.g., clay, silt) layer.
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End pit area, and three in the Hangar Flats pit area). Groundwater levels in overburden are
typically less than 100 feet below ground surface (Brown and Caldwell 2017).

Hydraulic conductivity values are in the typical low to mid-range for bedrock, ranging from less
than 0.0003 to 0.57 feet/day. Lower hydraulic conductivity values are more common with depth,
thus supporting the typical trend of decreasing hydraulic conductivity with increasing depth for
all pit areas.

3.2.3.8.1.4 Pit Slope Design

Several studies were performed to evaluate pit slope design (STRATA 2014b). As part of these
studies, detailed scanline mapping (i.e., mapping structures as they intersect a line) and outcrop
structure mapping (i.e., mapping of underlying rock using surface outcrops) were conducted at a
total of 16 accessible rock outcrops in the pit areas (at 10 scanline and 6 structure mapping
sites). Fracture orientation and characteristics were measured in oriented core boreholes. The
STRATA (2014b) study found that the rock at all three pits consisted predominately of quartz
monzonite and quartzite. These rock types are typically very competent. Defect intensity
describes how easily the core breaks by gently hitting with a hammer. The defect intensity for all
the pits ranged from minor to moderate.

Rock engineers widely use the unconfined compressive strength of rocks in designing surface
and underground structures. Concrete has an unconfined compressive strength of
approximately 14 to 42 megapascals. Rock at the mine site had a compressive strength that
ranged from 11.2 to 123.1 megapascals (1,624 pounds per square inch to 17,854 pounds per
square inch). This wide range of compressive strength reflects the various rock types and
alteration present in the area.

3.2.3.8.2 TAILINGS STORAGE FACILITY

Thirty-five boreholes were drilled at the TSF during multiple investigations. Twelve boreholes
were drilled and completed as standpipe piezometers (Tierra Group 2018, Figure 1.1 and
Figure 2.1 depict the SRK 2013, 2017, and 2018 borehole locations for the TSF). The depth to
bedrock along the center of the valley ranged from 20 (drilled to refusal, borehole UMC-17-26,
Tierra Group 2018) to 97 feet below ground surface (borehole TG-17-13, Tierra Group 2018)
and is shallower to the southwest. The spent ore and tailings were up to 100 feet thick at the
SODA. The soils generally consist of alluvial and colluvial sands and gravel with some glacial till
also observed.

Depths to groundwater ranged from O up to 34 feet below ground surface at the TSF. One slug
test was performed with hydraulic conductivity reflective of coarse-grained sand and gravel
(SRK 2012).

Laboratory testing on samples taken from the TSF area included moisture content and density,
grain size distribution, Atterberg limits, triaxial shear, direct shear, modified Proctor, and relative
density. A full description of these geotechnical investigations, stratigraphy, and laboratory
testing is provided in the Geotechnical Investigations Summary Report (Tierra Group 2018).
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To date there is no available geotechnical information for the Alternative 3 TSF location in the
EFSFSR drainage (See Chapter 2, Alternatives).

3.2.3.8.3 DEVELOPMENT ROCK STORAGE FACILITIES

3.2.3.8.3.1 Hangar Flats DRSF

Sixty-seven boreholes were drilled at the Hangar Flats DRSF site during multiple investigations,
with 42 of these boreholes specific to the SODA. Four standpipe piezometers were installed.
Native soils generally consist of alluvial and colluvial sands and gravel. Bedrock was
encountered at depths ranging from 90 to 180 feet below ground surface. Up to 75 feet of spent
ore, and 55 feet of Bradley tailings were encountered,

Depths to groundwater ranged from 5 to 88 feet below ground surface. Two slug tests were
performed with hydraulic conductivities reflective of silty sand, sand, and gravel (SRK 2012).

Laboratory testing on samples collected from the Hangar Flats DRSF area includes moisture
content and density, grain size distribution, Atterberg limits, triaxial shear, direct shear, standard
Proctor compaction text, and relative density. A full description of these geotechnical
investigations, stratigraphy, and laboratory testing and results is provided in the Geotechnical
Investigations Summary Report (Tierra Group 2018).

3.2.3.8.4 FIDDLE DRSF

Five boreholes were drilled at the Fiddle DRSF site during multiple investigations (Tierra Group
2018). No standpipe piezometers were installed. The native soils consist of alluvial and colluvial
sands and gravel over bedrock. Bedrock depths range from 25 to 65 feet below ground surface.
Depths to groundwater varied from 15 to 17 feet below ground surface. Slug testing was not
performed.

No laboratory testing was performed on samples collected from the Fiddle DRSF area. This
may be because the materials were too coarse-grained to result in meaningful laboratory tests
(although this is not stated in the referenced report). A full description of the geotechnical
investigations, stratigraphy, and laboratory testing is provided in the Geotechnical Investigations
Summary Report (Tierra Group 2018).

3.2.3.84.1 West End DRSF

Three borings were drilled at the proposed West End DRSF and pit footprint area to
characterize the rock mass (Tierra Group 2018). The West End pit geotechnical information is
applicable to this area.

3.2.3.8.4.2 Yellow Pine DRSF

The Yellow Pine DRFS is wholly within the Yellow Pine pit and would be underlain by bedrock.
Yellow Pine DRSF would be a pit backfill, within the Yellow Pine pit long after overburden is
removed from the area. Overburden geotechnical investigations reported below are therefore
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irrelevant to the DRSF (which would be constructed on rock pit walls, and constructed from
development rock originating primarily from West End pit), but may inform analysis of the
materials’ performance once moved and used at other destinations (Fiddle DRSF, TSF
embankment, Hangar Flats DRSF, roads), Yellow Pine pit walls, and tunnel and tunnel portal
areas. Fifteen boreholes were completed at the Yellow Pine DRSF during multiple
investigations, including five boreholes to classify the rock mass (no overburden geotechnical
data was collected for these five boreholes). Ten standpipe and one vibrating wire piezometers
were installed. Native soils consist of alluvial and colluvial sands and gravel. Bedrock was
encountered at depths ranging from 47 to over 180 feet below ground surface.

Depths to groundwater ranged from 15 to 100 feet below ground surface. Six slug tests were
performed.

Grain size distribution and Atterberg limits tests were performed on samples taken from the
Yellow Pine DRSF area.

A full description of these geotechnical investigations, stratigraphy, and laboratory testing is
provided in the Geotechnical Investigations Summary Report (Tierra Group 2018).

3.2.3.8.5 EFSFSR TUNNEL

Eleven boreholes, ranging in length from 56 to 695 feet, were drilled along the EFSFSR tunnel
alignment during multiple investigations, and additional overburden and bedrock boreholes were
drilled nearby for Yellow Pine pit exploration and geotechnical investigations to aid interpretation
of subsurface conditions. Overburden near the tunnel portals consists of legacy development
rock and native glacial till ranging in grain size from silt through boulders. Depth to groundwater
in overburden near the portals ranged from 24 to 55 feet, and depth to bedrock was 55 to

136 feet. All holes were advanced into bedrock except one auger hole that terminated at
bedrock. Core drilling along and near the tunnel alignment intersected schist and intrusive
(dioritic to granitic) bedrock, and inclined holes crosscut the Hennessy Shear Zone and MCFZ
along the tunnel alignment. Bedrock along the tunnel alignment is generally unaltered to weakly
altered and weakly mineralized. Hennessy Shear Zone and MCFZ feature fractured intrusive
rock, with zones of gouge and breccia. Hydraulic packer testing was conducted in fractured rock
of the Hennessy Shear Zone. Four seismic refraction geophysics lines were completed at the
portals to define the bedrock profile.

A full description of these geotechnical investigations, stratigraphy, rock mass characterization,
and geophysics is provided in the Geotechnical Investigations Summary Report (Tierra Group
2018) and EFSFSR Tunnel Design Documentation Report (McMillen Jacobs 2018).

3.2.3.8.6 ORE PROCESSING FACILITY AND SCOUT EXPLORATION DECLINE

Twenty-four geotechnical boreholes and groundwater monitoring wells were completed at the
area of the ore processing facility and proposed Scout exploration decline during multiple
investigations. Two standpipe piezometers were installed and several monitoring wells were
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completed, although several were dry. Native soils consist of alluvial and colluvial sands and
gravel. Bedrock was encountered at depths ranging from 5 to 97 feet below ground surface.

Depth to groundwater ranged from 8 to 48 feet below ground surface. No slug tests were
performed.

Laboratory testing on samples taken from the Ore Processing Facility area included moisture
content and density, grain size distribution, Atterberg limits, and modified Proctor. A full
description of these geotechnical investigations, stratigraphy, and laboratory testing is provided
in the Geotechnical Investigations Summary Report (Tierra Group 2018).

3.2.3.8.7 WORKER HOUSING FACILITY AREA

Seven boreholes were completed at the Worker Housing Facility area during multiple
investigations. No standpipe piezometers were installed. Native soils consist of alluvial and
colluvial sands and gravel. Bedrock was encountered at depths ranging from 23 to 39 below
ground surface (MGI-15-MC2 and MGI-15-MC3, respectively), but four boreholes were not
advanced to bedrock.

Depth to groundwater ranged from 2 to 34 feet below ground surface. Slug tests were not
performed.

Laboratory testing on samples taken from the Worker Housing Facility area included moisture
content and density, grain size distribution, Atterberg limits, and modified Proctor. A full
description of these geotechnical investigations, stratigraphy, and laboratory testing is provided
by Tierra Group (2018).

3.2.3.9 Recent Tailings Dam Failures

Recent tailings dam failures at the Mount Polley Mine in 2014 and Fundao in 2015 have led to
investigations on the reason for failure and recommendations for changes to management of
tailings dams and regulatory standards and codes for tailings dams. A brief synopsis of these
dam failures, and some of the recommended changes to tailings management and regulation
that may occur, are provided in Appendix E-3.

Stibnite Gold Project Draft Environmental Impact Statement 3.2-38



3 AFFECTED ENVIRONMENT
3.3 AIR QUALITY

3.3 AIR QUALITY

3.3.1 Introduction and Scope of Analysis

Air quality is the degree to which the ambient air is pollution-free and protective of public health,
and is assessed by measuring a number of indicators of pollution. Air quality conditions are
important from a human health and aesthetic (i.e., visual) perspective, and they also are subject
to specific regulations, which are enforced to protect this resource. Local and regional air quality
may be affected by the Stibnite Gold Project (SGP).

The affected environment area for the SGP for the air quality analysis is defined by two regions
or “fields” for which different assessment tools are applicable. These regions are defined by the
requirements of an air quality analysis, and the capabilities of the regulatory models provided for
the assessments. The air quality impact analyses presented for the SGP adopt the U.S.
Environmental Protection Agency (EPA) recommendations contained in 40 Code of Federal
Regulations (CFR) Part 61, Appendix W for the analysis approach as defined for the two fields

The first region is the “near field,” which is defined as a 50-kilometer (km)?! radius from the
proposed mine site, as shown on Figure 3.3-1. Dispersion modeling (i.e., modeling that
simulates how air pollutants disperse in the atmosphere) to identify air quality impacts in the
near-field region utilize Gaussian dispersion models. The near-field analysis focused on
comparison of predicted concentrations of air pollutants with federal standards, and screening
assessments of air pollutant deposition.

The second region is the much larger “far field,” which is defined as a 300-km radius from the
mine site that encompasses more distant Class | and Class Il areas as described in

Section 3.3.2, Relevant Laws, Regulations, Policies, and Plans, and shown on Figure 3.3-1.
Mandatory federal Class | areas are national parks and wilderness areas afforded special air
guality and visibility protections under the Clean Air Act. To meet the requirements of the far-
field analysis for these protected areas, specialized air quality modeling was conducted to
support the analysis. The far-field analysis for selected Class | and selected Class Il areas
assessed the SGP’s contribution to regional haze and screened for air pollutant deposition
impacts. Dispersion modeling is discussed in Chapter 4, Section 4.3, Air Quality.

Modeling within the near-field region included an analysis of potential impacts to “ambient air”
as defined for the SGP. The term “ambient air,” for modeling purposes, refers to a defined area
where the public has access that is subject to the National Ambient Air Quality Standards
(NAAQS). The NAAQS are promulgated to protect public health and welfare. Long-standing
EPA policy has defined “ambient air” as “that portion of the atmosphere, external to buildings, to
which the general public has access,” and further that “the exemption from ambient air is
available only for the atmosphere over land owned or controlled by the source and to which

1 Metric units, including kilometers (km), are used predominantly in this section because of permit and modeling
standards. 1 km=0.6mi; 1mi=1.6km.
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public access is precluded by a fence or other physical barriers” (EPA 2018c). More recent EPA
policy expanded the range of measures that could be implemented to exclude the public from
access, such as signage, monitoring of access, security surveillance, and similar effect
measures (EPA 2019). In this case, the SGP public exclusion area is understood to be defined
as the limits of the SGP Operations Area Boundary. The Operations Area Boundary establishes
the inner boundary of the surrounding “ambient air” that represents the modeling domain for
guantifying air quality effects in Chapter 4, Section 4.3.2, Direct and Indirect Impacts on Air
Quiality. As part of the air modeling analysis supporting the Stibnite Gold Environmental Impact
Statement, and the air permit application to the Idaho Department of Environmental Quality
(IDEQ), the Operations Area Boundary was set by the Midas Gold Idaho, Inc. (Midas Gold) air
modeling contractor, and subsequently reviewed and approved by the U.S. Forest Service
(Forest Service) and IDEQ (Air Sciences 2018).

A refined dispersion modeling analysis was conducted within a 10-km radius of the Operations
Area Boundary, as shown on Figure 3.3-2. It was confirmed through preliminary modeling that
the 10 km domain size was sufficient to characterize worst-case near-field air quality impacts for
the SGP. Air quality effects would decrease at distances beyond the modeled 10 km range. The
refined model used a “grid” of defined receptor points at which air pollutant concentrations are
predicted by the model calculations. Receptor tiers of 25-meter (m)?, 50-m, 100-m, 5002-m, and
1-km spacing beyond the Operations Area Boundary out to the 10-km extent of the modeled
domain followed accepted regulatory modeling practice. Tighter spaced receptors closer to the
Operations Area Boundary allowed the model to map, in more detail, the predicted close-in
concentrations that are generally the highest.

To develop the far-field air quality analysis area, several agencies were consulted and included:
National Park Service, U.S. Fish and Wildlife Service, EPA, IDEQ, Nez Perce Tribe air quality
staff and the Pacific Northwest and Northern regions of the Forest Service. Based upon this
group’s initial review of the plan, the four Class | areas (as shown in Figure 3.3-3) that far-field
modeling results were reported for are: Sawtooth Wilderness [SAWT], Selway-Bitterroot
Wilderness, Hells Canyon Wilderness [HECA]), and Craters of the Moon National Monument
(CRMO). There are additional Class | areas within the 300-km radius; however, these are
farther from the proposed mine site and in the same general cardinal directions as the four
closer Class | areas. A tiered approach was adopted to initially analyze the closer Class | areas
that would likely have greater potential for air quality or visibility impacts. If the impacts predicted
at the four closer Class | areas indicated potential for impacts at greater distances, then
additional analyses would have been conducted for the more distant Class | areas.

2 1 meter (m)=3.3 feet; 1 foot=0.3 meter.
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Figure Source: AECOM 2020

Figure 3.3-1 SGP Location and Class | Areas, Wilderness Areas, and Tribal Lands
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Figure Source: AECOM 2020

Figure 3.3-2 SGP Operations Area Boundary and Class Il Modeling Receptor Grid Based
on Alternative 1
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Figure Source: AECOM 2020

Figure 3.3-3 Far-field Modeling Domain and Class | and Class Il Areas
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Four Class Il wilderness areas, also shown in Figure 3.3-3, were selected by the Forest Service
for far-field evaluation: Frank Church River of No Return Wilderness, Gospel Hump,
Hemingway-Boulders, and Cecil D. Andrus—White Clouds. The Frank Church River of No
Return Wilderness area is a large wilderness adjacent to the Operations Area Boundary and
extends more than 50 km from the boundary. For purposes of far-field analysis, only the portion
of the Frank Church River of No Return Wilderness that is located more than 50 km from the
Operations Area Boundary was considered. Also, at the request of the Nez Perce Tribe, a fifth
far-field region was included. This area is identified on Figure 3.3-3 as “Nez Perce Requested
Analysis Area.”

3.3.2 Relevant Laws, Regulations, Policies, and Plans

The Clean Air Act (CAA) of 1970 (42 United States Code 7401 et seq.), as amended in 1977
and 1990, regulates air emissions and protects air quality and air quality related values across
the United States (U.S.). Provisions of the CAA relevant to the analysis of air quality effects are
listed below:

¢ National Ambient Air Quality Standards (NAAQS)
¢ Attainment and Non-Attainment Area Designations
e New Source Review Permitting

o New Source Performance Standards (NSPS)

¢ Mobile Source Regulations

e Visibility and Regional Haze

e Greenhouse Gas (GHG) Reporting Rule

Certain areas also may be designated for special protection of air quality. All U.S. lands are
categorized as either “Class I” or “Class II,” under the CAA, which determines the level of
protection from air pollution impacts provided by regulations. Mandatory federal Class | areas
include International parks, wilderness areas, and national memorial parks that exceed

5,000 acres, as well as national parks that exceed 6,000 acres, which were in existence prior to
August 7, 1977. All other areas were initially classified as Class Il. The CAA also gives states
and Tribes the ability to request re-designation from Class Il to Class | status.

3.3.2.1 National Ambient Air Quality Standards

The EPA, in Title 40 CFR 50, established NAAQS for six criteria pollutants: carbon monoxide
(CO), lead, nitrogen dioxide (NO,), ozone (O;), particulate matter (PM) including PM less than
10 microns in diameter (PMy,) and PM less than 2.5 microns in diameter (PM,s), and sulfur
dioxide (SO,). The NAAQS set two levels of standards for each criteria pollutant: primary
standards are health- based atmospheric concentration levels, across specific averaging times,
and are protective of public health; secondary standards are in comparable form, and are
established to protect commercial and natural resources, and public welfare.
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The following regulated air pollutants comprise the criteria pollutants covered by NAAQS:

e Ozone: Ground-level O;is a secondary pollutant formed in the atmosphere by a
series of complex chemical reactions involving precursor pollutants nitrogen oxides
(NOy) and volatile organic compounds in the presence of sunlight. In relatively high
concentrations, Oz is a powerful oxidant capable of destroying organic matter,
including human lung and airway tissue.

o Nitrogen dioxide: NO, can be emitted directly from combustion sources, such as fuel-
fired stationary sources and vehicle exhaust. These are generally the largest source
categories for nitric oxide and NO3, collectively termed NOx. Nitrogen dioxide also is
formed in the atmosphere primarily by the rapid reaction of the colorless gas, nitric
oxide, with atmospheric oxygen. Over longer-term exposures, NO; can irritate and
damage the lungs, cause bronchitis and pneumonia, and lower resistance to respiratory
infections such as influenza.

e Carbon monoxide: CO is a colorless, odorless, and potentially toxic gas. It is produced
by natural and anthropogenic (caused by human activity) pathways such as combustion
processes. The major source of CO is incomplete combustion of carbon-containing fuels
(primarily gasoline, diesel, natural gas, and coal). However, it also results from
combustion of vegetation such as forest fires and agricultural burning. The potential
health impact from CO is that at relatively high concentrations it diminishes the ability of
blood to carry oxygen to the brain, heart, and other vital organs, which especially affects
sensitive populations and those with respiratory or heart disease.

e Sulfur dioxide: SO-is a colorless gas with a sharp, irritating odor. It reacts with moisture
in the atmosphere to produce sulfuric acid and sulfates, which contribute to acid
deposition and atmospheric visibility impairment. At longer exposures to low
concentrations, SO, causes constriction of the airways and poses a respiratory tract
infection hazard to sensitive individuals, such as asthmatics and children.

¢ Respirable PM: PMio consists of airborne PM, fine dusts, and aerosols thatare
10 microns or smaller in diameter. The primary sources of PMiginclude combustion
processes, dust from paved and unpaved roads, and earthmoving construction
operations. As a regulated pollutant, PM1, encompasses different constituents and,
therefore, varying effects on health. PMg particles can accumulate in the upper portion
of the respiratory system, affecting the bronchial tubes, nose, and throat.

o Fine PM: PM;sis a mixture of very fine particulate dusts and condensed aerosols that
are 2.5 microns or smaller in aerodynamic diameter. PM; s particles are emitted directly
from activities such as industrial and residential combustion processes, wood burning,
and from diesel- and gasoline-powered vehicles. They also are formed in the
atmosphere by reactions of “precursor” gases, such as SO, NOx, ammonia, and volatile
organic compounds that create discrete secondary particulate. PM. s can enter the
deepest portions of the lungs where gas exchange occurs between the air and the blood
stream, and where the lungs have no efficient mechanism for removing them. These fine
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particles can be retained in the lungs permanently, which increases the risks of long-
term respiratory disease, cancer, and premature death.

o While the EPA sets the NAAQS, most states, including Idaho, are responsible for
attaining and maintaining the standards. The IDEQ is the regulatory agency for air
pollution control for the State of Idaho. The CAA allows states to adopt their own
standards if they are at least as stringent as the NAAQS. The State of Idaho has
adopted the NAAQS by reference in Idaho Administration Procedures Act (IDAPA)
58.01.01(107) in lieu of settings its own standards. In addition, Idaho has adopted an
ambient air quality standard for fluorides in IDAPA 58.01.01(577). While this standard is
applicable, published emission information for gold mining does not address emissions
of fluoride, so it is assumed that fluoride emissions from SGP sources would be
negligible. Table 3.3-1 lists the primary and secondary NAAQS.

Table 3.3-1 National Ambient Air Quality Standards
P .
oIIutf’:mt a!’\d Primary Secondary Exceedance Criteria
Averaging Time NAAQS NAAQS

CO, 8-Hour 9 ppm N/A Not to be exceeded more than once per year

CO, 1-Hour 35 ppm N/A Not to be exceeded more than once per year

Lead, 3-month 0.15 ug/m?3 0.15 ug/m?3 Not to be exceeded by the rolling 3-month average

NOz2, Annual 53 ppb 53 ppb Not to be exceeded by the average of the 1-hour
concentration in a calendar year

NOz2, 1-Hour 100 ppb N/A 98th percentile of 1-hour daily maximum
concentration, averaged over 3 years

O3 0.070 ppm 0.070 ppm Annual 4th highest daily maximum 8-hour
concentration, averaged over 3 years

PMz.s, Annual 12 uyg/ms3 15 ug/ms3 Annual mean, averaged over 3 years

PMz.s, 24-Hour 35 ug/m?® 35 ug/m? 98th percentile, averaged over 3 years

PMauo, 24-Hour 150 ug/m? 150 pg/m? Not to be exceeded more than once per year on
average over 3 years

SOz, 3-Hour NA 0.5 ppm Not to be exceeded more than once per year

SOz, 1-Hour 75 ppb N/A 99th percentile of 1-hour daily maximum
concentration, averaged over 3 years

Table Source: EPA 2018a
Table Notes:

CO = Carbon monoxide m?2 = Cubic meters
NAAQS = National Ambient Air Quality Standards

NO: = Nitrogen dioxide

pg/m? = micrograms per cubic meter
N/A = Not applicable

PM = Particulate matter

SO:2 = Sulfur dioxide

O3 = Ozone

ppb = Parts per billion ppm = Parts per million

The EPA determines air quality attainment status based on whether the air quality in the area
consistently meets (i.e., attains) the NAAQS. Areas that persistently do not meet this standard
are designated as nonattainment areas. The geographic areas considered in the air quality
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analysis area are in attainment of the NAAQS for all pollutants and averaging times
(IDEQ 2019).

3.3.2.2 Federal Air Permitting

The New Source Review process requires facilities to undergo an EPA pre-construction review
if they propose building new facilities or modifying existing facilities that would result in a
“significant increase” of criteria pollutants. The New Source Review is further broken down into
Major Source Permits for stationary sources that emit criteria pollutants at levels that exceed the
defined thresholds for the source type and Minor Source Permits for sources that have
emissions below those thresholds. In Idaho, New Source Review air permitting is administered
by the IDEQ as a delegated program from EPA.

Prevention of Significant Deterioration (PSD) permitting applies to hew major sources or major
modifications at existing sources for specific pollutants in cases where location of the source is
in attainment, or is maintaining recent attainment, with the NAAQS for that specific pollutant. For
these sources, the PSD program requires an assessment of best available control technology,
and expanded analysis of air quality impacts in Class | areas in 40 CFR 52. Areas surrounding
the mine site are in attainment with the NAAQS. Applicability of the PSD program depends on
the magnitude of annual emissions for criteria pollutants.

For new or modified major sources subject to the PSD program, ambient concentrations in
Class | and Class Il areas also are compared to increments that specify the maximum increase
of ambient air concentrations of pollutants, or the “consumption of increment”, over the legally
established baseline for an area. The analysis of increment consumption was promulgated
under the CAA, and the available increment levels are specific to a given location. The
allowable increment levels are more stringent in Class | areas, compared to Class Il areas. It is
the responsibility of the individual states, through their permitting programs, to ensure that the
increments are not exceeded due to the development of new or modified facilities. While an
increment analysis is required for new or modified major sources, it is recognized that new or
modified minor sources also may consume increment. Because the assessment of increment
consumption is part of state new source review programs, such an analysis is normally not
included in air quality reviews under federal National Environmental Policy Act. A simple
comparison of modeled concentrations to the increments for Class | and Class |l areas was
conducted as part of the air quality analysis. Disclosure of the SGP impacts in comparison to
PSD increments helps to inform decision makes and the public regarding the significance of
impacts to local air quality.

A Title V operating permit is required for major stationary sources under the Federal Operating
Permits Program provided in CAA implementing regulations at 40 CFR 70. Whether a source
meets the definition of “major,” depends on the type and amount of air pollutants the source
could potentially emit on an annual basis.

A determination would be made by the IDEQ whether the SGP would require a Title V permit,
due to potential emissions. This will be based on the complete air emissions inventory for
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stationary sources that would be submitted by Midas Gold as part of its application for an air
guality permit.

3.3.2.3 Federal New Source Performance Standards

The NSPS are codified at 40 CFR 60 and are incorporated in Idaho air regulations by reference.
These rules establish requirements for new, modified, or reconstructed units in specific source
categories. NSPS requirements include emission limits, monitoring, reporting, and record
keeping. Applicable NSPS for the SGP emission sources are:

e 40 CFR 60 Subpart A — General Provisions. Subpart A contains the general
requirements applicable to all emission units subject to 40 CFR 60.

e 40 CFR 60 Subpart LL — Standards of performance for metallic mineral processing
facilities. All facilities located in underground mines are exempted from the provisions of
this subpart. All surface facilities at which construction or modification commenced after
August 24, 1982 are subject to this subpart.

e 40 CFR 60 Subpart llll applies to diesel-fueled reciprocating engines, whichwould
include the compressor and generator engines included in the SGP sources.

e 40 CFR 60 Subpart OOO — Standards of Performance for Nonmetallic Mineral
Processing Plants. This subpart applies to the proposed limestone processing plant in
Alternative 2.

3.3.24 National Emission Standards for Hazardous Air
Pollutants

The federal National Emission Standards for Hazardous Air Pollutants (NESHAP) rules are
codified at 40 CFR 61 and 63, and are incorporated in Idaho air regulations by reference. As
part of the NESHAPs program, federal maximum achievable control standards are enacted to
reduce the emissions of Hazardous Air Pollutants (HAPs) from both major source and area
source categories.

Consideration of NESHAP Subparts in 40 CFR 63 indicates that there are three regulations and
general provisions applicable to the SGP’s air emission sources:

e 40 CFR 63 Subpart A — General Provisions. Subpart A contains the general
requirements applicable to all emission units subject to 40 CFR 63.

e 40 CFR 63 Subpart EEEEEEE (7E) - promulgated in February 2011, and this NESHAP
applies generally to gold ore processing and production of gold-bearing products. This
NESHAP is applicable to minor or “area sources” of HAP, and so would apply to the
SGP emission sources. More specifically, this NESHAP applies to gold recovery and
refining that use carbon processes, non-carbon processes, and mercury retorts.
Therefore, the “carbon-in-pulp” process included in the Midas Gold process sequence
that adsorbs dissolved gold into the carbon particles is subject to this subpart. The
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regulation establishes mercury emissions limitations and work practice standards to
control mercury emissions from gold production processes.

e 40 CFR 63 Subpart ZZZZ — National Emissions Standards for Hazardous Air Pollutants
for Stationary Reciprocating Internal Combustion Engines. This subpart applies to the
proposed diesel combustion engines at the SGP.

e 40 CFR 63 Subpart CCCCCC — National Emission Standards for Hazardous Air
Pollutants for Source Category: Gasoline Dispensing Facilities. This subpart applies to
the proposed gasoline storage tanks at the SGP.

3.3.2.5 Wilderness Act

The Wilderness Act of 1964 requires that wilderness areas shall be administered to preserve
their wilderness character. The agencies managing wilderness further defined wilderness
character in Keeping It Wild 2 (Forest Service 2015): “Wilderness character is a holistic concept
based on the interaction of (1) biophysical environments primarily free from modern human
manipulation and impact, (2) personal experiences in natural environments generally free from
the encumbrances and signs of modern society, and (3) symbolic meanings of humility,
restraint, and interdependence that inspire human connection with nature.” The Wilderness Act
also created the National Wilderness Preservation System (NWPS) to identify and preserve
designated wilderness areas (NWPS 2019a). Further, the Wilderness Act contains specific
provisions for managing and protecting these pristine areas (NWPS 2019b). The Forest Service
included additional wilderness areas in the air quality screening and modeling for the SGP to
evaluate potential impacts on the areas’ natural quality of wilderness character.

3.3.2.6 Greenhouse Gas Reporting Rule

GHGs are natural or anthropogenic gases that trap heat in the atmosphere and contribute to the
greenhouse effect. In October 2009, the EPA issued the Mandatory Reporting of Greenhouse
Gas Rule (MRR) in 40 CFR 98, which required reporting of GHG data and other relevant
information from large sources and suppliers in the U.S. The gases covered by 40 CFR 98 are
carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulfur
hexafluoride, and other fluorinated gases. Implementation of the MRR includes the greenhouse
gas reporting program applicable to facilities for which actual emissions of GHG are greater
than 25,000 metric tons per year. Facilities subject to the MRR are required to submit annual
reports to the EPA (CFR 2016). Section 3.4, Climate Change, addresses climate change and
applicability of the MRR.

3.3.2.7 Mobile Source Federal Regulations

Mobile source air pollution control requirements for gasoline and diesel on-road engines are
codified in 40 CFR 80, 40 CFR 85, and 40 CFR 86. These standards are designed to reduce
emissions from passenger cars, light trucks, and large passenger vehicles (including sport utility
vehicles, minivans, vans, and pickup trucks) and to reduce the sulfur content of diesel and
gasoline fuels. Under these provisions, the EPA initially established Tier 1 and Tier 2 emissions
standards for the purpose of minimizing emissions from these sources. For the on-road vehicles
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that would be owned and operated by Midas Gold, the regulatory criteria indicate that EPA’s
Tier 2 emission standards program would apply.

Provisions for non-road diesel engines are codified in 40 CFR 89, 40 CFR 90, and 40 CFR
1039. Starting in 1996, manufacturers of non-road engines became subject to the EPA’s
increasingly stringent Tier 1 through Tier 4 emissions standards, depending on model year and
engine size (CFR 2011). All new diesel engines have been required to meet Tier 4 standards
since 2015.

EPA’s mobile source regulations in 40 CFR 80 Subpart | (Motor Vehicle Diesel Fuel; Non- road,
Locomotive, and Marine Diesel Fuel; and U.S. Emissions Control Area Marine Fuel) contain
provisions restricting diesel fuel sulfur content for fuel used in mobile sources, in order to
prevent damage to the emission control systems. These restrictions would apply to the fuels
that would be used by Midas Gold, as they were phased in for highway diesel fuel starting in
2006 and for non-road diesel fuel in 2007.

3.3.2.8 Idaho Minor Source Air Permitting

The State of Idaho has enacted air quality regulations that are administered by the IDEQ. With
respect to new source review permitting, IDEQ uses a Permit to Construct (PTC) program
(codified in IDAPA 58.01.01.200-228) that applies to new and modified sources. In this manner,
the PTC program serves to protect ambient air quality from impacts due to major and more-
numerous non-major stationary emission sources.

The IDEQ requires minor source permits for new facilities that are subject to federal NSPS
and/or NESHAP regulations. A determination would be made by the State of Idaho whether the
SGP satisfies the requirements of the PTC program, based on demonstration of the SGP’s
potential emissions and controls. This would be based on the complete air emissions inventory
of stationary sources that would be submitted by Midas Gold as part of its application for an air
quality permit.

3.3.2.9 Idaho Visibility Protection Requirements and Regional
Haze Rule

Atmospheric visibility is defined as the ability of the human eye to distinguish an object from the
surrounding background. In 1980, the EPA adopted regulations requiring states to update their
State Implementation Plans for protection of visibility in Class | areas in 40 CFR 51 Subpart P
(40 CFR 51.300 through 40 CFR 51.307). As a federal land manager of Class | areas, the
Forest Service also has affirmative responsibilities to protect air quality and air quality-related
values, such as visibility, in the Class | areas.

The federal Regional Haze Rule, adopted by the State of Idaho in IDAPA 58.01.01.665-668,
requires states to develop long-term regional haze State Implementation Plans for reducing
human-caused pollutant emissions that contribute to visibility degradation and to establish goals
aimed at improving visibility in Class | areas. Sources of haze-causing pollutants include
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emissions from industrial sources, tailpipes, agricultural equipment and practices; and from
natural sources such as volcanic emissions, windblown dust, and smoke from wildfires.

Haze-forming pollution can travel thousands of miles. According to IDEQ, regional haze in
Idaho's natural parks and scenic areas is attributable to a variety of natural and human source
of air pollution and is greatly impacted by the effects of climate, such as drought, increased
wildfires, and reduced precipitation (IDEQ 2017).

3.3.2.10 Idaho Toxic Air Pollutant Program

The State of Idaho’s Toxic Air Pollutant Program is a stand-alone risk-based program that
regulates approximately 350 pollutants determined by their nature to be toxic to human or
animal life or vegetation. The program prohibits emissions of these pollutants in amountsthat
would injure or unreasonably affect human or animal life or vegetation. Toxic Air Pollutant
emissions from industrial sources are compared to screening levels and limited by acceptable
ambient concentrations for carcinogenic (i.e., having the potential to cause cancer) and non-
carcinogenic pollutants. An air impact modeling analysis is required for projects having Toxic Air
Pollutant emissions that exceed screening emission levels provided in IDAPA 58.01.01.585 for
non- -carcinogens, and IDAPA 58.01.01.586 for carcinogens. The modeling analysis must show
that the acceptable ambient concentrations for non-carcinogens are not exceeded on a 24-hour
average basis, and on a longer- term average for carcinogens. A determination will be made by
IDEQ whether the SGP satisfies the requirements of the Toxic Air Pollutant program, based on
the complete air emissions inventory submitted in Midas Gold’s application to IDEQ for a permit
to construct. The SGP is expected to be required to provide compliance demonstration for
conformance to the acceptable ambient concentrations as part of the state permitting process.

3.3.2.11 National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for air quality and include various
objectives, guidelines, and standards for this purpose.
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3.3.3 Existing Conditions

The air quality in a given location is characterized by a number of properties that can be
physically monitored and evaluated. The existing conditions that may be affected by the SGP
include ambient air quality in comparison to the NAAQS, visibility as impacted by regional haze
and visible plumes emitted from mine activities, and current rates of atmospheric deposition of
mercury, nitrogen, and sulfur compounds. The description of the affected environment
addresses these issues and several other parameters that pertain to regional air quality.

3.3.3.1 Criteria Air Pollutants

For mine site-specific baseline concentrations, Midas Gold collected 20 months (November
2013 to June 2015) of PM,gand PM, s air concentration data at the approved Stibnite monitoring
station (IDEQ 2013). The Stibnite monitor is in the same airshed as the mine site; characterized
as mountain valley terrain with little or no industry. Additionally, this mine site particulate monitor
is located within the near-field analysis area and was deemed by IDEQ to be representative of
background conditions in the locale. The IDEQ formally approved the Monitoring Protocol and
Quiality Assurance Project Plan in December 2013 (IDEQ 2013). Both the meteorological and air
guality monitoring began in November 2013 (Trinity Consultants 2017). After reviewing the data
and associated quality control procedures, IDEQ concluded that the calendar year 2014 data for
PM;,and PM, s data collected at the Stibnite monitoring station satisfied the applicable
regulatory requirements and approved the data as representative for analysis (IDEQ 2015).

For the ambient air NAAQS demonstration, IDEQ identified the source for gaseous pollutant
background data as the Northwest (NW) AIRQUEST database for years 2014-2017
(Washington State University 2018) to be used in conjunction with particulate matter data
collected at the Stibnite monitoring station. Table 3.3-2 displays these data along with the
applicable NAAQS. The areas considered in the analysis of air quality impacts are in attainment
of the NAAQS for all pollutants and averaging times (IDEQ 2019).
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Table 3.3-2 Ambient Air Data — Midas Gold and NW Airquest Consortium Design Values

Pollutant and Monitored .

Averaging Time |Value and Units NAAQS Source and Period
PMauo, 24-Hour 37 ug/m3?t 150 uyg/m? | Onsite monitor 1/1/14-12/31/14
PM2.s, Annual 3.5 ug/m3¢© 12 pyg/m® | J Onsite monitor 1/1/14-12/31/14
PMz.s, 24-Hour 15 ug/m?3:3 35 pg/m3 | Onsite monitor 1/1/14-12/31/14
SOz, 3-Hour 6.4 ppb ! 500 ppb | NW Airquest Consortium 7/1/14-6/30/17
(Secondary)
SOz, 1-Hour 4.7 ppb 4 75 ppb NW Airquest Consortium 7/1/14-6/30/17
CO, 8-Hour 0.97 ppm ! 9 ppm NW Airquest Consortium 7/1/14-6/30/17
CO, 1-Hour 1.52 ppm?* 35 ppm NW Airquest Consortium 7/1/14-6/30/17
NOz2, Annual 0.5 ppb ? 53 ppb NW Airquest Consortium 7/1/14-6/30/17
NOz2, 1-Hour 2.3 ppb® 100 ppb | NW Airquest Consortium 7/1/14-6/30/17
Ozone (0Os3), 8-Hour 60 ppb 4 70 ppb NW Airquest Consortium 7/1/14-6/30/17

Table Source: Air Sciences 2018; EPA 2018d; NW AIRQUEST 2018

Table Notes:

1 Maximum 2nd-high value for the data collection period.

2 Annual mean value for the data collection period.

3 98th-percentile for the data collection period.

4 Average of the 99th-percentile daily maximum 1-hour values for the data collection period.

5 Average of the 98th-percentile daily maximum 1-hour values for the data collection period.

6 Weighted average of quarterly means for the data collection period.
CO = Carbon monoxide m? = Cubic meters Mg/m?3 = micrograms per cubic meter
NO:2 = Nitrogen dioxide N/A = Not applicable NAAQS = National Ambient Air Quality Standard
O3z = 0Ozone PM = Particulate matter ppm = Parts per million
ppb = Parts per billion SOz = Sulfur dioxide

3.3.3.2 Hazardous Air Pollutants

HAPs, as defined in Section 112 of the CAA, are a specific roster of pollutants that are known or
suspected to cause cancer, other serious health effects, or adverse environmental effects. In
addition to exposure from breathing HAPs, some HAPs can be transported from the source and
deposited onto soils or into surface waters, where they are taken up by plants and/or ingested
by animals. Like humans, animals may experience health problems if exposed to sufficient
guantities of HAPs over time.

There are no permitted sources of HAP emissions in the vicinity of the SGP area. One source,
the Tamarack Mill, LLC is 75 km away, and reported minor source level emissions of 5.9 tons
per year of HAP in 2014 (Trinity Consultants 2017). Due to absence of permitted HAP emission
sources in the air quality analysis area, it can be assumed that baseline concentrations of HAPs
are relatively low as compared with more industrialized or heavily populated areas.
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3.3.3.3 Ozone

For purposes of identifying a baseline value for NAAQS assessment of Oz impacts due to SGP
sources, the IDEQ selected the baseline value from the NW AIRQUEST database for years
2014 through 2017 (Washington State University 2018).

The National Park Service has been operating a continuous Oz monitor at CRMO from 1992 to
present. This monitor is the only Oz data source in the region that is not located in an urban
area, therefore, it is likely representative of conditions near the mine site and surrounding rural
area. The highest 1-hour maximum O3 concentration recorded at the monitor was 91 ppb
recorded in July 1996 and again in August 2008. The highest O3 concentration measured at
CRMO that is comparable to the 8-hour average NAAQS, (i.e., annual fourth-highest daily
maximum 8-hour average) was 67 ppb which occurred in 2004, 2007, and 2008. The annual
trend of the fourth-highest 8-hour average for recent years is shown in Table 3.3-3.

Table 3.3-3 Annual Ozone Concentration Values for Comparison to 8-Hour NAAQS
Criteria Values — Craters of the Moon National Monument, 2007-2015

Annual O;Conc.

for NAAQS 2007 2008 2009 2010 2011 2012 2013 2014 2015
Comparison?
8-hour O3 67 67 58 62 63 65 60 62 61

Conc.(ppb)?

Table Source: National Park Service 2018
Table Notes:

1 The annual 4th highest 8-hour average averaged over a 3-year period is the NAAQS averaging criteria; these data
are annual values, without rolling 3-year averaging.

2 These values can be compared to the 2015 8-hour average Oz NAAQS of 70 ppb.

3.3.3.4  Air Quality Related Values

Air Quality Related Values (AQRVSs) are resources sensitive to air quality and include a wide
array of resources including, but not limited to, vegetation, soils, water, fish, wildlife, and
visibility. Visibility may be affected by impairment due to plume blight or increase in regional
haze levels. Plant growth and survival may be adversely affected due to increased ozone
concentrations. Deposition of acidic air pollutants may cause episodic or chronic acidification of
surface waters and may alter soil chemistry. Elevated deposition of nitrogen or phosphorus can
drive species composition changes in both aquatic and terrestrial environments and can change
growth and survival rates of plants. Mercury deposition can impact aquatic and riparian
dependent species and can bioaccumulate causing health risks to humans and other species.

The CAA gives federal land managers the affirmative responsibility to protect against
degradation of air quality and AQRVs in Class | areas. There are several Class | areas within a
300-km radius of the mine site which were considered for AQRV impact assessments. The
nearest Class | areas are SAWT (approximately 80 km south-southeast of the SGP Operations
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Area Boundary) and Selway-Bitterroot Wilderness (approximately 90 km northeast of the SGP
Operations Area Boundary). The Class | areas within a 300-km radius of the SGP Operations
Area Boundary are shown in Figure 3.3-1.

The monitoring stations in the far-field analysis area that provide representative background
data are listed in Table 3.3-4, and the station locations are mapped in Figure 3.3-4. Several
sources of monitored data are discussed in more detail in this section. The Interagency
Monitoring of Protected Visual Environments (IMPROVE) monitoring network stations measure
chemical constituents that contribute to regional haze and visibility impairment. The National
Trends Network (NTN), operated by the National Atmospheric Deposition Program (NADP)
provides data on wet atmospheric deposition. The Clean Air Status and Trends Network
(CASTNET), provides information on dry atmospheric deposition, including sulfur and nitrogen
compounds, as well as ozone. The Mercury Deposition Network (MDN), also operated by
NADP, monitors the atmospheric mercury concentration in wet deposition.
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Figure Source: AECOM 2020

Figure 3.3-4 Visibility Impairment and Deposition-Related Monitoring Sites

Stibnite Gold Project Draft Environmental Impact Statement 3.3-19



3 AFFECTED ENVIRONMENT
3.3 AIR QUALITY

This page intentionally left blank

Stibnite Gold Project Draft Environmental Impact Statement 3.3-20



3 AFFECTED ENVIRONMENT
3.3 AIR QUALITY

Table 3.3-4  Visibility Impairment and Deposition-Related Monitoring Sites

Distance and . North West
. . . . Monitor . . T
Site ID . . Monitored Direction from . Latitude Longitude | Monitoring
Network State |Location/ Site Name . . Elevation . . .
Code Parameters Mine Site to (feet) (Decimal (Decimal Period
Monitor (mi) Deg.) Deg.)
CRMO1 | IMPROVE Idaho Craters of the Moon Haze/Visibility 132, 5,964 43.4605 -113.5550 5/1992 to
National Monument Impairment southeast present
HECA1l IMPROVE Idaho/ Hells Canyon Haze/Visibility 75, 2,149 44.9702 -116.8437 8/2000 to
Oregon Wilderness Impairment west present
SAWT1 | IMPROVE Idaho Sawtooth Wilderness Haze/Visibility 52, 6,530 44.1705 -114.9271 1/1994 to
Impairment south-southeast present
SULA1 IMPROVE | Montana Sula Peak, Selway- Haze/Visibility 90, 6,220 45.8598 -114.0000 8/1994 to
Bitterroot Wilderness Impairment northeast present
RCK263 | CASTNET Idaho Reynolds Creek Dry Deposition 165, 3,930 43.2105 -116.7510 9/1990 to
south-southwest 12/2016
NPTO06 | CASTNET Idaho Nez Perce Tribal Land Dry Deposition 51 3,100 46.2758 -116.0216 12/2002 to
north-northwest present
ID03 NTN Idaho Craters of the Moon Wet Deposition 132, 5,929 43.4605 -113.5551 8/1980 to
National Monument southeast present
D11 NTN ldaho Reynolds Creek Wet Deposition 165, 3,937 43.2049 -116.7500 11/1983 to
south-southwest present
MT97 NTN Montana Lost Trail Pass Wet Deposition 88, 7,877 45.6920 -113.9680 9/1990 to
northeast present
ID03 MDN Idaho Craters of the Moon Mercury 132, 5,928 43.4605 -113.5551 10/2006 to
National Monument Deposition southeast 12/2010
1D98 MDN ldaho Deer Flats/ Canyon Mercury 182, 2,539 43.5528 -116.6436 3/2008 to
County Deposition southwest 6/2010
1D99 MDN Idaho McCall / Valley County Mercury 61, 5,013 44.8913 -116.1047 11/2007 to
Deposition west 6/2010
Table Source: EPA 2018b; IMPROVE 2018; NADP 2018
Table Notes:
CASTNET = Clean Air Status and Trends Network
IMPROVE = Interagency Monitoring of Protected Visual Environments
MDN = Mercury Deposition Network
NTN = National Trends Network
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3.3.3.4.1 VISIBILITY

The CAA sets specific goals for protecting Class | areas from human-caused visibility impacts.
Scattering of light by aerosols is the main process that limits visibility in the troposphere (ground
level to approximately 10 km) degrading the clarity and color of what can be seen. Airborne
particles are naturally occurring (biogenic) and include seeds, pollen, spores, fragments of
plants and animals, sea salt, dust, and smoke. They also are generated from anthropogenic
sources, which include dust from roads, wind erosion of tilled land, biomass burning, fuel
combustion, and industrial processes. In addition, emissions of sulfur, nitrogen, and carbon
compounds, which are emitted from industrial sources burning fossil fuels, or from natural
sources (e.g., wildfire or dust storms) can be precursors of condensed aerosol particles. In
Class | wilderness areas and parks, the Regional Haze Rule requires states to address human-
caused sources of air pollution degrading visibility on a regional scale. States use the
“impairment” metric to factor out natural sources, such as wildfire smoke, and international
contributions outside their control, in tracking their progress in improving visibility in the Class |
areas.

One unit used to quantify visibility deterioration is the “visual range,” which is a measurable
parameter of atmospheric clarity at a specific monitoring location. A shorter visual range
corresponds to more impaired long-range visibility through the atmosphere. Visibility has
generally improved in Class | areas across the country, in part due to mandated sulfur
restrictions on fuels, and controls on industrial sources of air pollution. Average monthly visual
range values in the four Class | areas included in the far-field analysis area are between 223
and 278 km, with significant seasonal fluctuation (Air Sciences 2018; Federal Land Managers'
Air Quality Related Values Work Group 2010).

IMPROVE is a cooperative visibility monitoring effort managed by the EPA, with assistance from
multiple U.S. agencies, state agencies, Indian tribes, and associated members in Canada and
South Korea. The IMPROVE program measures current and long-term trends in visibility by
monitoring, on 3-day intervals, the pollutants that contribute to reduction in visual range. Historic
visibility parameters are presented in Table 3.3-5 for the four IMPROVE stations in Class |
areas in the far-field analysis area. The IMPROVE network is designed so that some monitoring
sites are used to represent multiple Class | areas in a region.

The visibility data in Table 3.3-5 illustrate how observed impairment can vary seasonally and
with local conditions in a given locale. Two different measures of impairment are listed. The
“most impaired days” represent the portion of days that exhibit the highest 20 percent of
observed visibility impairment and reflects only anthropogenic contributions to haze. Another
visibility metric, the “monthly average visual range” includes effects of anthropogenic and
natural (e.g., wildfire) contributions to haze, and a higher visual range reflects better clarity. The
distribution of most impaired days at the Sawtooth (SAWT1) and Selway-Bitterroot (SULA1L)
wilderness areas tend to have a greater portion of the most impaired days during the warmer
summer months. In contrast, the most impaired days occur more frequently during the winter
months at Craters of the Moon National Monument (CRMO1) and Hells Canyon Wilderness
(HECAL).
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Table 3.3-5 Historic Visibility Impairment Parameters - Four Class | Area IMPROVE Sites
CRMO1 CRMO1 HECA1l HECA1 SAWTL SAWT1 Pesrg::tlof SULA1
Percent of
Month Percent of Monthly Avg. Percent of Monthly Avg. Observed Monthly Avg. | Observed Monthly
Observed Most| Visual Range |Observed Most| Visual Range . Visual Range Most Avg. Visual
Impaired Days (km) Impaired Days (km) MostDI;r;p;alred (km) Impaired |Range (km)
Days

Jan 22.05 245 26.36 224 6.93 259 2.79 251
Feb 16.01 248 14.33 229 2.13 263 2.79 256
Mar 8.14 252 3.72 234 2.93 269 6.69 261
Apr 6.30 255 5.73 237 8.53 272 14.21 264
May 4.72 255 3.15 238 11.47 272 13.09 265
June 0.79 257 0.29 239 10.40 274 10.86 266
July 0.00 261 1.72 242 12.27 278 9.75 270
Aug 0.26 261 1.43 243 8.27 278 3.62 271
Sept 0.26 259 1.43 241 8.00 277 8.91 268
Oct 2.89 255 6.88 235 12.00 273 13.09 262
Nov 17.32 248 15.47 226 10.93 263 10.58 253
Dec 21.26 246 19.48 223 6.13 259 3.62 251

Table Source: Air Sciences 2018; Federal Land Managers 2018; IMPROVE 2018

Table Notes:

CRMOL1 = Craters of the Moon National Monument, Monitored Years 2002 -17.

HECAL = Hells Canyon Wilderness, Monitored Years 2000 — 17.

IMPROVE = Interagency Monitoring of Protected Visual Environments.

SAWT1 = Sawtooth Wilderness, Monitored Years 1994 — 2017.

SULAL1 = Sula Peak, Selway-Bitterroot Wilderness, Monitored Years 1994 — 2017.
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Plume visibility is a transient condition that is caused by a source or combination of sources and
is the presence of a plume that is visible to an observer some distance from the source.

Assessment of plume visibility is a means to quantify the ability of a viewer to discern a visible
plume and is usually evaluated for an observer at the closest point on the boundary of a Class |
area of concern. Plume blight occurs when a coherent plume from a source is perceptible
against a viewing background (e.g., the sky, or a terrain feature such as a mountain) to a casual
observer. The primary parameters of plume blight are the change in visible contrast and color
contrast between a plume and background.

3.3.3.4.2 ATMOSPHERIC DEPOSITION

There are two types of deposition that can affect AQRVs: 1) wet deposition, which involves the
scavenging of particles and gases in the air by clouds and precipitation; and 2) dry deposition,
which involves the direct collection of gases and particles in the air by vegetation and solids and
liquid surfaces (Wallace and Hobbs 2006). Atmospheric deposition may be due to distant
sources or local sources of pollution.

As described in this section, data for the existing conditions at the monitoring stations nearest
the SGP area indicate that both wet and dry nitrogen deposition either show no clear trend or
are trending higher. Nationwide, it has been reported that deposition of oxidized nitrogen
species has declined between 2006 and 2016, which may reflect improved NOx emission
control technologies for vehicles and power plants. However, over the same period, deposition
rates of reduced forms of nitrogen, such as ammonia, have increased or remained unchanged
(NADP 2019b). The data presented in this section show that no clear trend is evident in wet or
dry sulfur species deposition between 2005 and 2015 at the monitoring sites closest to the SGP
area.

Two complementary monitoring networks that collect deposition data are described in this
section: CASTNET and NTN, which collect data related to dry and wet deposition, respectively.
Total deposition estimates are provided nationwide by NADP’s Total Deposition Science
Committee. They use a hybrid approach combining ambient measurements from CASTNET,
NTN, and other air concentration monitoring data with model output to provide gridded
estimates of total deposition (NADP 2019a; Schwede and Lear 2014). Nearly all CASNTET
sites are co-located or are near a corresponding NTN site, which together provide the data
needed to track temporal and spatial trends in total deposition.

Deposition of nitrogen and sulfur compounds impact the environment through several pathways.
In the atmosphere, NOx reacts with moisture and oxygen to form nitric acid, nitrates, and nitrous
oxide, while SO, reacts to form sulfuric acid, sulfates, and sulfites, which can be transported to
the surface by wet deposition. Nitrogen and sulfur compounds formed in the atmosphere are
conveyed by dry and wet deposition and can affect soils, water and biota far from the origination
of the precursor emissions. Excessive nitrogen deposition can cause reduction in plant
biodiversity and eutrophication (excessive plant and algae growth) in surface waters. This has
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the effect of reducing the oxygen content of the water, and therefore reduces the population of
animal life the water can sustain.

Of somewhat less concern in the Pacific Northwest is acid deposition, which occurs when SO,
NOx, and ammonia in the atmosphere react to form sulfuric acid, nitric acid, and ammonium.
These compounds can enter surface waters, primarily through wet deposition. These pollutants
originate from anthropogenic sources (e.g., burning of fossil fuels in power plants and motor
vehicles, and agricultural practices), and to a lesser degree from biogenic sources (e.g., forest
fires and volcanoes).

3.3.34.2.1 National Trends Network

The NTN provides a nationwide historic record of precipitation chemistry that is reflected in wet
deposition rates to soil and surface water. The NTN is part of the NADP that operates several
atmospheric monitoring programs. NTN sites are typically located away from urban areas and
large point sources of pollution, and many stations are in Class | areas. While stations cannot
be established and operated in protected wilderness areas, NTN sites are in many cases
located near, or are considered representative of, nearby wilderness area deposition conditions
at similar elevations. Each monitoring site measures the quantity of precipitation, and
automatically captures samples only during precipitation events. Samples are retrieved from the
field on a weekly interval, and analyzed for calcium, magnesium, potassium, sodium,
ammonium, nitrate, total nitrogen species, chloride, sulfate, and free acidity (as H*) (NADP
2019a). Wet deposition data is expressed in units of kilograms per hectare per year (kg/ha-yr)3.

Annual data for three NTN sites closest to the mine site is presented in Tables 3.3-6a

through 3.3-6¢. These three sites are located at the CRMO (213 km distant, southeast)
Reynolds Creek (264 km distant, south-southwest), and Lost Trail Pass (142 km distant,
northeast). Trends in the wet deposition rates of the primary nitrogen and sulfur species (nitrate
[NOs], ammonium [NH,], and sulfate [SO,]) are plotted in Figures 3.3-5a through 3.3-5c¢ for the

three NTN sites. These trends show the wide variability in annual wet deposition rates in the
region, with no clear long- term trend.

3.3.3.4.2.2 Clean Air Status and Trends Network Data

CASTNET is a long-term, dry deposition national monitoring network managed by EPA. The
CASTNET sites measure nitrogen and sulfur species, chloride, and base cations (i.e., a
positively charged ion) that are used to calculate dry deposition rates. The network was
established under the 1990 CAA Amendments to provide accountability for emission reduction
programs by reporting trends in pollutant concentrations and acidic deposition (EPA 2018b).
Table 3.3-7 shows dry nitrogen compound and dry sulfur compound deposition rates at the two
CASTNET monitoring sites closest to the mine site, and located in Idaho. These are stations on
Nez Perce Tribal Land (82 km distant, north-northwest, and at Reynolds Creek (264 km distant,

3 1 kilogram = 2.2Ibs; 1 hectare = 2.5 acres.
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south-southwest). Like wet deposition, dry deposition is typically expressed in units of kg/ha-yr.
Figure 3.3-6 illustrates the trends in annual dry deposition rates at these sites, with dry
deposition of sulfur species generally higher than nitrogen species.

3.3.3.4.2.3 Mercury Deposition Network

Inorganic mercury (Hg) in gaseous and particle-bound forms and mercury oxide are emitted
from many mining operations and fossil fuel combustion sources, most notably coal-fired
electrical-generating units. Each form has specific physical and chemical properties that
determine how far it travels in the atmosphere before depositing to the landscape.

Atmospheric deposition of mercury is of particular concern where the potential exists for transfer
to riparian areas and/or surface waters through precipitation and runoff. Although gaseous
oxidized Hg and particle-bound Hg deposition are prevalent, all forms of Hg may deposit to local
or regional watersheds (Zhang 2009). National Hg emissions from domestic anthropogenic
sources declined from about 63 tons in 2008 to about 55 tons in 2014, the latest data year
available in the EPA National Emissions Inventory (EPA 2017). More than 75 percent of this
decline (5.9 tons per year) can be attributed to reductions in Hg emissions from fossil-fueled
electric generation plants (EPA 2017). Once deposited in a body of water, inorganic forms of
mercury are converted to a chemical form (methyl mercury) that can become concentrated in
fish and can harm the health of individuals who consume these fish, particularly children. In
relatively arid regions, such as ldaho, dry Hg deposition may be a larger contributor to
atmospheric deposition of mercury compared to wet deposition.

Annual averages of sampling data are available from the MDN in the region corresponding to
the far field analysis area. Three MDN sites have been located at CRMO, Deer Flats (294 km
distant, south-southwest), and McCall, Idaho (59.5 km distant, west). The most recent
measurements were between 2007 and 2010 but are provided in Table 3.3-8 to serve as an
estimate of historical Hg deposition in the region surrounding the SGP area. Total Hg deposition
in precipitation (organic + inorganic) is calculated for the MDN in units of micrograms per square
meter per year (ug/m?-yr) based on measured mass of Hg deposited over a known sample area
(NADP 2018).
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Table 3.3-6

Table 3.3-6a NTN Speciated Wet Deposition, Annual Average - Craters of the Moon National Monument (Site ID03)

NTN Speciated Wet Deposition, Annual Average (Table 3.3-6a — Table 3.3-6¢)

Year Ca Mg K Na NHa NOs Total N Cl- SO4 H+
(kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr)

2006 0.336 0.034 0.054 0.092 0.839 1.485 0.987 0.149 0.899 0.005
2007 0.266 0.027 0.035 0.087 0.605 1.223 0.746 0.112 0.618 0.004
2008 0.348 0.038 0.038 0.086 0.752 1.534 0.931 0.167 0.838 0.011
2009 1.81 0.141 0.18 2.768 1.114 1.872 1.289 2.271 2.955 0.007
2010 0.506 0.047 0.04 0.209 0.759 1.664 0.966 0.253 0.87 0.012
2011 0.298 0.035 0.038 0.092 0.667 1.089 0.764 0.148 0.676 0.004
2012 2.084 0.175 0.14 0.608 0.72 1.204 0.831 0.806 0.986 0.003
2013 0.596 0.063 0.072 0.181 0.872 1.517 1.02 0.256 0.809 0.002
2014 0.413 0.048 0.075 0.13 0.959 1.348 1.049 0.214 0.715 0.006
2015 1.022 0.09 0.157 0.913 1.279 1.979 1.441 0.72 1.825 0.006
2016 2.141 0.171 0.265 1.454 1.324 1.858 1.449 1.531 1.32 0.010
Mean 0.89 0.079 0.099 0.60 0.90 1.52 1.04 0.60 1.14 0.01
Median 0.51 0.048 0.072 0.18 0.84 1.52 0.99 0.25 0.87 0.01

Table Source: NADP 2019a

Table Notes:

kg/ha-yr = kilograms per hectare per year

(1 kg = 2.2 Ibs.; 1 hectare = 2.5 acres)

Ca = calcium Na = sodium

Cl- = chloride NH4=ammonium

H+ = free acidity NOs = nitrate

K = potassium S04 =sulfate

Mg = magnesium

N = nitrogen
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Figure Source: NADP 2019a

Figure Notes:
kg/ha-yr = kilograms per hectare per year; NHa = ammonium; NOs = nitrate; SO4 = sulfate

Figure 3.3-5a Trends in Wet Deposition Rates — Craters of the Moon National Monument, 2006-2016
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Table 3.3-6b NTN Spectated Wet Deposition, Annual Average - Reynolds Creek (Site ID11)

vear Ca Mg K Na NHa NOs Total N Cl- SO4 H+
(kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr)

2006 0.323 0.033 0.042 0.207 0.332 0.855 0.451 0.148 0.615 0.005
2007 0.315 0.033 0.05 0.214 0.674 1.021 0.754 0.157 0.704 0.005
2008 0.145 0.017 0.041 0.197 0.434 0.653 0.485 0.087 0.534 0.004
2009 0.51 0.063 0.118 0.584 0.802 1.188 0.891 0.237 1.284 0.004
2010 0.591 0.066 0.09 0.878 0.912 1.476 1.042 0.391 1.811 0.007
2011 0.297 0.035 0.056 0.402 0.481 0.762 0.546 0.3 0.627 0.006
2012 0.87 0.084 0.119 1.756 0.507 0.895 0.596 0.482 1.953 0.005
2013 0.6 0.072 0.118 0.321 1.347 2.257 1.556 0.244 1.357 0.006
2014 0.466 0.07 0.15 0.32 0.979 2.031 1.22 0.29 1.049 0.005
2015 0.809 0.078 0.13 1.519 1.061 1.399 1.141 0.515 1.998 0.003
2016 0.487 0.047 0.086 0.704 0.562 0.956 0.653 0.297 1.019 0.003
Mean 0.49 0.054 0.091 0.65 0.74 1.23 0.85 0.29 1.18 0.005
Median 0.49 0.063 0.090 0.40 0.67 1.02 0.75 0.29 1.05 0.01

Table Source: NADP 2019a

Table Notes:

kg/ha-yr = kilograms per hectare per year

(1 kg =2.2 Ibs.; 1 hectare = 2.5 acres)

Ca = calcium Na = sodium

Cl- = chloride NH4=ammonium

H+ = free acidity NOs = nitrate

K = potassium S04 =sulfate

Mg = magnesium

N = nitrogen
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Figure Source: NADP 2019a
Figure Notes:
kg/ha-yr = kilograms per hectare per year; NH4 = ammonium; NOz = nitrate; SO4 = sulfate

Figure 3.3-5b Trends in Wet Deposition Rates — Reynolds Creek, 2006-2016
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Table 3.3-6¢ NTN Spectated Wet Deposition, Annual Average - Lost Trail Pass (Site MT97)

vear Ca Mg K Na NHa NOs Total N Cl- S04 H+
(kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr) (kg/ha-yr) | (kg/ha-yr) | (kg/ha-yr)

2006 0.628 0.080 0.329 0.309 0.737 3.018 1.255 0.528 2.301 0.050
2007 0.378 0.048 0.078 0.174 0.523 1.638 0.777 0.252 1.318 0.035
2008 0.422 0.051 0.103 0.144 0.484 1.914 0.808 0.247 1.503 0.039
2009 0.481 0.059 0.226 0.383 0.501 2.356 0.921 0.52 2.003 0.051
2010 0.382 0.048 0.096 0.22 0.402 1.778 0.714 0.258 1.233 0.041
2011 1.15 0.114 0.125 0.41 0.751 1.89 1.011 0.569 1.776 0.042
2012 0.806 0.086 0.108 0.441 0.613 1.763 0.874 0.441 1.408 0.034
2013 0.338 0.047 0.15 0.197 0.648 1.597 0.864 0.357 1.146 0.033
2014 0.452 0.068 0.164 0.233 0.725 2.066 1.03 0.315 1.341 0.056
2015 0.37 0.047 0.133 0.645 0.768 1.508 0.938 0.313 1.015 0.038
2016 4.02 1.306 0.354 1.679 0.69 1.399 0.852 0.802 1.781 0.034
Mean 0.86 0.18 0.17 0.44 0.62 1.90 0.91 0.42 1.53 0.041
Median 0.45 0.06 0.13 0.31 0.65 1.78 0.87 0.36 1.41 0.039

Table Source: NADP 2019a

Table Notes:

kg/ha-yr = kilograms per hectare per year

(1 kg =2.2 Ibs.; 1 hectare = 2.5 acres)

Ca = calcium Na = sodium

Cl- = chloride NH4=ammonium

H+ = free acidity NOs = nitrate

K = potassium S04 =sulfate

Mg = magnesium

N = nitrogen
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Figure Source: NADP 2019a
Figure Notes:

kg/ha-yr = kilograms per hectare per year; NHs= ammonium; NOs = nitrate; SO4 = sulfate

Figure 3.3-5¢ Trends in Wet Deposition Rates — Lost Trail Pass, 2006-2016
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Table 3.3-7 CASTNET Dry Deposition Rates, Annual Average — Two Idaho Sites
Site NTP0OO6 Dry Nitrogen| Site NTPOO6 Dry Sulfur |Site RCK263 Dry Nitrogen| Site RCK263 Dry Sulfur
Year Deposition Rate Deposition Rate Deposition Rate Deposition Rate
(kg/ha-yr) (kg/ha-yr) (kg/ha-yr) (kg/ha-yr)
2007 0.553 1.425 0.233 0.751
2008 0.633 1.752 0.177 0.481
2009 0.513 1.334 0.350 0.643
2010 0.69 2.081 0.603 1.042
2011 0.547 1.704 0.210 0.545
2012 0.697 2.053 0.650 0.598
2013 0.733 2.837 0.453 1.560
2014 0.527 2.056 0.350 1.221
2015 0.377 1.941 0.267 0.806
2016 0.513 1.853 0.340 0.652
Mean 0.578 1.904 0.363 0.830
Median 0.550 1.897 0.345 0.702

Table Source: EPA 2018b

Table Notes

kg/ha-yr = kilograms per hectare per year
(1 kg = 2.2 Ibs.; 1 hectare = 2.5 acres)
Site NTP0OO6 - Nez Perce Tribal Land

Site RCK263 - Reynolds Creek
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Figure Notes:

kg/ha-yr = kilograms per hectare per year

Site NTP0O06 - Nez Perce Tribal Land; Site RCK263 - Reynolds Creek

Figure 3.3-6 Trends in Dry Nitrogen and Sulfur Deposition Rates, 2006-2016
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Table 3.3-8 Historical Annual Average Concentration and Mercury Deposition Rates — Three Idaho MDN Sites
_ Precipitation Average Precipitatif)n Mercury Deposition Rate
Year b Station Name (MDN ID) 1.2 Collected Mercury Concentration
(dmiyr) a (ng/L) (Hg/m=yr)
2007 Craters of the Moon NM (ID03) 2.01 14.10 2.83
2008 Craters of the Moon NM (ID03) 5.51 6.45 3.36
2009 Craters of the Moon NM (ID03) 3.91 16.71 6.53
2009 Deer Flats, ID (1D98) 2.15 10.56 2.27
2009 MccCall, ID (ID99) 6.52 8.09 5.27
2010 Craters of the Moon NM (ID03) 3.91 14.03 5.48
Mean All Stations 3.95 11.65 4.29

Table Source: NADP 2018
Table Notes:

1 Individual annual measurements for precipitation and mercury deposition data available for three sites: IDO3 Craters of the Moon National Monument; ID98
Deer Flats, Idaho; ID99 McCall Idaho.

2 The three MDN sites within the far field analysis area ceased operation by 2010.

pg/m2-yr = deposition rate as micrograms mercury per square meter per year.

dm = decimeter.

ng/L = nanograms per liter precipitation.
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3.3.3.5 Climate and Meteorology

The mine site is located in the central portion of the Salmon River Mountain Range, in central
Idaho, approximately 10 air miles east of the village of Yellow Pine. The SGP Operations Area
Boundary and the broader analysis area are classified as a Warm-Summer Continental Climate
(Weatherbase.com). In this region, the climate typically ranges from warm, dry summers to cold,
wet winters. However, the locale of the mine site is semi-arid as a result of the Cascade and
Sierra Nevada mountains to the west and the Bitterroot and Rocky Mountains to the north,
which effectively prevents large scale intrusion of Pacific moisture.

As described by the Western Regional Climate Center (WRCC), organized storm fronts
frequently move through the region during winter, resulting in cold outbreaks, and can produce
snowfall accumulations over 2 feet or more. Cloudy and unsettled weather is common during
the winter with measurable precipitation occurring roughly a third of the days. The summer
months are typically dominated by high pressure over the Great Basin resulting in warm days
with very little precipitation. In general, temperatures in the cooler months average below

30 degrees Fahrenheit (°F) and average above 50°F during the warmer months

(WRCC 2018a,b).

Spring months are normally wet and windy with periods of high winds that may persist for days
at a time. Weather conditions fluctuate quickly during the spring. Afternoon temperatures in the
range of 30 to 50°F with precipitation in the form of rain or snow may occur interspersed with
periods of sunny skies and afternoon temperatures between 50 to 70°F. Thunderstorms are not
uncommon and are usually accompanied by rain showers and occasional snow. Low elevation
snowpack usually melts quickly during the spring, but high elevation snowpack can persist into
June or later in the year (WRCC 2018a,b).

The nearest location with a long-term climatological data record is the McCall, Idaho, municipal
airport station, which is located approximately 37 air miles west and 1,575 vertical feet below
the mine site. The McCall National Weather Service station also monitors surface temperature,
dew point and wind speed, direction, and highest gust speed (National Oceanic and
Atmospheric Administration 2018). While regionally representative, it can be assumed that the
McCall airport data will be slightly warmer with lower amounts of precipitation due to its lower
elevation compared to the mine site. The average maximum annual temperature is 54°F and
during the warmest month (July) the average maximum monthly temperature is 81°F. The
average minimum annual temperature is 27°F and during the coldest month (January) the
average minimum monthly temperature is 11°F (National Oceanic and Atmospheric
Administration 2018). Table 3.3-9 provides the daily average temperature range parameters for
the McCall station for the years 1997 to 2008 (WRCC 2018b). The daily average minimum and
maximum temperatures for each month recorded in for McCall also are plotted in Figure 3.3-7.

The Big Creek Summit Site is operated by the National Water and Climate Center’s Snow
Telemetry (SNOTEL) network. The site is located 28 miles southwest of the mine site at
approximately the same elevation and latitude. The site provides data for surface temperature,
precipitation, snow water equivalent, and snow depth. The monthly average precipitation and
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snowfall information for the Big Creek Summit Site can be considered representative of the
mine site, and is shown in Table 3.3-10 (National Resources Conservation Service [NRCS]
2018). Although the climatological data is quoted for different spans of years, this available data
provides covers sufficiently long periods to provide representative average values.

Table 3.3-9 Average Temperature Data from McCall National Weather Service Site

Data Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Avg.
Avg. Max 28.6| 325| 39.3| 47.8 58.8 67.6| 80.4| 78.1| 67.9| 545| 39.5| 28.2 51.9
Temp (F)!

Avg. Min 104 9.9 16.6 | 245 32.6 37.6| 44.1| 41.2| 335| 256 19.4| 110 255
Temp (F)!

Table Source: McCall Municipal Airport (WRCC 2018b)

Table Notes:

1 Data from the McCall Municipal Airport, National Weather Service Station averaged from 1997 to 2008.
°F = degrees Fahrenheit.
Avg. = average.

Table 3.3-10 Average Precipitation Data from Big Creek Summit SNOTEL Site

Data Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Avg.

Avg. Total 6.5 5.0 5.1 4.1 35 2.3 08| 0.90| 1.6 2.8 6.1 7.1 3.8
Precipitation

(in)!

Snow Water 13.8| 21.1| 26.0| 314 27.7 | 128| 0.0 0.0 0.0 0.0 0.9 5.6 11.6
Equivalent
(avg, in)!

Snow Depth | 51.0| 67.9| 755| 83.7| 66.2 | 21.4| 00| 00| 00| 00| 29| 21.1| 389
(avg, in)?

Table Source: Big Creek Summit Site (NRCS 2018)

Table Notes:

1 Data from the Big Creek Summit SNOTEL Station averaged from 1981 to 2010.

2 Data from the Big Creek Summit SNOTEL Station averaged from July 2000 to January 2015.
Avg. = average.

In = inches.

3.3.3.5.1 TEMPERATURE

Between 2010 and 2014, the maximum hourly temperature recorded at the McCall site was
95°F during 2013. Typically, the maximum hourly temperature occurred during July or August.
The minimum hourly temperature recorded at the McCall site was -18°F during 2010. In winter
the minimum hourly temperature occurred on numerous days between December and February.
Diurnal temperature ranges were the largest in the warmer months (April to September) and
decreased during the cooler months (WRCC 2018b). The maximum and minimum daily average
temperatures between 1997 and 2008 are shown on Figure 3.3-7.
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The hourly temperatures recorded at the Big Creek Summit site would be comparable to the
mine site, as this station is at the same elevation. Between 2010 and 2014 highest hourly
temperature was 90°F, recorded during 2013. Typically, the maximum hourly temperature
occurred during July or August. The minimum hourly temperature recorded at the Big Creek
Summit site was -13°F during 2010. Typically, the minimum hourly temperature occurred on
numerous days between December and February. Diurnal temperature ranges were the largest
in the warmer months (April to September) and decreased during the cooler months (National
Oceanic and Atmospheric Administration 2018).

3.3.3.5.2 PRECIPITATION

Precipitation data for the Big Creek Summit SNOTEL site over the period 1981 to 2010 show
that monthly average totals range from 5 to 7 inches per month during the cool months
(November - March) primarily in the form of snow. The summer is dry, with monthly average
precipitation typically less than 2 inches per month from June through September. Annual
precipitation recorded at the Big Creek Summit site was approximately 51 inches in 2010,

47 inches in 2011, 55 inches in 2012, 35 inches in 2013, and 53 inches in 2014. Figure 3.3-7
plots total precipitation by month averaged over the years 1998 to 2010. (NRCS 2018; WRCC
2018b).

3.3.3.5.3 WIND

Baseline wind speed and direction data at the Stibnite monitoring station were collected from
November 2013 to June 2015. During this period, the strongest winds were from the southwest
and from the west-southwest. The mean wind speed was 2.3 meters per second (5.2 miles per
hour). Wind directions had a strong tendency from the southwest. Speeds varied widely but
tended to be strongest from the southwest. The Stibnite wind distribution data collected at the
on-site meteorological station from January 2014 to December 2014 are shown in Figure 3.3-8
(Air Sciences 2018).
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Figure Source: NRCS 2018; WRCC 2018b

Figure 3.3-7 Temperature Range Data for McCall, Idaho, and Monthly Precipitation for
Big Creek Summit SNOTEL Site
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Figure Source: Air Sciences 2018

Figure 3.3-8 Wind Distribution - Stibnite Mine Site, 2014
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3.4 CLIMATE CHANGE

3.4.1 Introduction and Scope of Analysis

The United Nations Framework Convention on Climate Change (United Nations 1992) defined
climate change as “a change of climate which is attributed directly or indirectly to human activity
that alters the composition of the global atmosphere and which is in addition to natural climate
variability observed over comparable time periods.” Global climate is changing, and is projected
to continue to change, with the degree of change varying based on different greenhouse gas
(GHG) emissions scenarios developed by the Intergovernmental Panel on Climate Change
(IPCC) and regional geographic variation. Increasing variation in temperatures, precipitation,
and snowpack, along with the increasing frequency and intensity of extreme weather events are
indicators of a changing climate in Idaho (Runkle et al. 2017). These varying conditions on a
regional scale may affect conditions in the analysis area.

GHGs consist of compounds in Earth’s atmosphere that absorb outgoing long-wave radiation
emitted from its surface, resulting in warming of the atmosphere, which affects Earth’s climate.
GHGs occur naturally from volcanoes, forest fires, and biological processes such as
fermentation and aerobic decomposition; however, during the past century human activities
have released increasingly large amounts of GHGs through the combustion of fuels, industrial
processes, agricultural operations, waste management, and land use changes such as loss of
farmland to urbanization. The most common anthropogenic GHG emissions are in the form of
carbon dioxide (COy), followed by methane (CH4) and nitrous oxide (N2O) (United States [U.S.]
Environmental Protection Agency [EPA] 2017a). Hydrofluorocarbons, perfluorocarbons, and
sulfur hexafluoride are synthetic, powerful GHGs that are emitted from a variety of industrial
processes.

A common property among GHGs is their relative chemical stability and persistence in the
atmosphere, which allows the gases to accumulate and become relatively well-distributed in the
atmosphere before eventually being decomposed by physical or chemical mechanisms. From
1880 to -2012, the global average combined land and ocean surface temperature data show a
warming of 0.85 degrees Celsius (°C) (i.e., 1.5 degrees Fahrenheit [°F]) (IPCC 2014). This trend
is expected to continue, which could cause large-scale changes including variability in
precipitation, increases in annual average temperatures, and increases in extreme weather
events (e.g., severe storms, prolonged droughts, flooding) (IPCC 2014). The time horizon for
many of these effects is during the 21st century, though projections are subject to variability and
uncertainty. The extent to which these effects can be predicted to occur in a given geographic
area or be attributed to a single source is uncertain; however, given the potential for GHG
emissions associated with the alternatives’ components, these effects warrant discussion as a
part of the analysis.

The tendency for GHGs to be stable and well distributed spreads their effects over a large
region, beyond the initial location of the emissions. Additionally, climate is characterized on a
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regional scale, not by a specific boundary. Consequently, the overall potential effects on climate
change attributable to GHGs are evaluated over large regional or global scales, rather than in a
given airshed or project-specific area. As such, a specific analysis area for GHGs is not relevant
to the assessment of potential GHG contributions by any one project and it is not currently
feasible to quantify the effects of individual or multiple projects on global climate change

(U.S. Forest Service [Forest Service] 2009).

The scope of analysis for the qualitative discussion of GHG emissions associated with the
Stibnite Gold Project (SGP) is tied to the baseline GHG emissions and current climate
conditions and trends that are discussed further in Section 3.4.3.1, GHG Inventory Information.
The scope of analysis for the effects of climate change on resources in the analysis area is
discussed within the context of the analysis area for each particular resource. The current
climate change trends related to social, physical, and biological resources are discussed further
in Section 3.4.3.2, Climate Change Trends, and Section 3.4.3.3, Current Climate Change
Impacts to Resources in the SGP Area.

3.4.2 Relevant Laws, Regulations, Policies, and Plans

There are currently no federal or state regulatory programs that require GHG emission
reductions or controls on new or existing facilities in Idaho. The sections below describe the
limited regulatory guidance that exists for GHGs and climate change under the National
Environmental Policy Act (NEPA) and from the Forest Service, as well as other guidance from
the EPA and state of Idaho for monitoring, reporting, and reducing GHG emissions.

3.4.2.1 National Environmental Policy Act and Executive Order
13783

On August 1, 2016, the federal Council on Environmental Quality (CEQ) issued final guidance
describing how federal departments and agencies should consider the effects of GHG
emissions and climate change in their NEPA reviews (81 Federal Register 51866). Executive
Order (EO) 13783 on Promoting Energy Independence and Economic Growth directed CEQ to
rescind this final guidance, and the CEQ guidance was withdrawn on April 5, 2017 (82 Federal
Register 16576). After further consideration of EO 13783, CEQ released draft guidance on
June 26, 2019 (85 Federal Register 30097) on how NEPA analysis and documentation should
address GHG emissions. The June 26, 2019 guidance would replace the August 2016
guidance, if finalized. The guidance states that agencies should utilize their expertise and
experience to decide how and to what degree to analyze particular effects and a projection of
the direct and reasonably foreseeable indirect GHG emissions from project components may be
used as a proxy for assessing potential climate effects. Where GHG inventory information is
available, local, regional, national, or sector-wide emission estimates may be referenced to
provide context for understanding the relative magnitude of GHG emissions for a project. A
gualitative analysis may be used in addition to GHG inventory information, or when the tools,
methods, or data inputs necessary to quantify GHG emissions are not available, not of high
quality, or the complexity of identifying emissions would make quantification overly speculative
(CEQ 2019).
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The draft 2019 CEQ guidance indicates that a monetary cost-benefit analysis of GHG emissions
using any monetized Social Cost of Carbon estimates is not required in every project-level
NEPA analysis (CEQ 2019):

“If an agency does consider costs and benefits that are relevant to the choice among
environmentally different alternatives for a proposed action, such as in a rulemaking, the
agency should incorporate by reference or append such analyses to the environmental
impact statement as an aid in evaluating the environmental consequences.”

EO 13783 withdrew many of the technical documents and guidance described above that were
issued between 2010 and 2016, which had provided the basis for Social Cost of Carbon
analyses (The White House 2017). The EO directed that the Interagency Working Group on
Social Cost of GHGs be disbanded, that technical documents issued by the Interagency
Working Group be withdrawn as no longer representative of governmental policy, and stated
that when monetizing the value of GHG emission changes, agencies are to ensure such
estimates are consistent with guidance contained in U.S. Office of Management and Budget
Circular A-4 (U.S. Office of Management and Budget 2003). For purposes of NEPA reviews, the
pertinent theme of the 2003 guidance is that qualitative analysis is appropriate in cases when
guantifying the costs and benefits of a particular policy decision (e.g., licensing, permitting,
development of regulations) is not practically feasible, or subject to high uncertainty that would
have the effect of impeding the decision.

3.4.2.2 National Forest Land and Resource Management Plans

There are no specific standards or guidelines related to climate change in the Payette National
Forest Land and Resource Management Plan (Forest Service 2003) or the Boise National
Forest Land and Resource Management Plan (Forest Service 2010). However, Climate Change
Considerations in Project Level NEPA Analysis (Forest Service 2009) provides Forest Service
guidance on how to consider climate change in project-level NEPA analysis and documentation.
The following basic concepts are outlined in this document:

1. Climate change effects include the effects of agency action on global climate
change and the effects of climate change on a proposed project.

2. The agency may propose projects to increase the adaptive capacity of ecosystems it
manages, mitigate climate change effects on those ecosystems, or to sequester
carbon.

3. Itis not currently feasible to quantify the indirect effects of individual or multiple
projects on global climate change; therefore, determining significant effects of those
projects or project alternatives on global climate change cannot be made at any
scale.

4. Some project proposals may present choices based on quantifiable
differences in carbon storage and GHG emissions between alternatives.
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3.4.2.3 Mandatory Reporting of Greenhouse Gases Rule

As an initial action under the federal Clean Air Act, the EPA established a program in October
2009 for Mandatory Reporting of Greenhouse Gases Rule (40 Code of Federal Regulations 98)
(Mandatory Reporting Rule). This program requires monitoring and annual reporting of GHG
emissions for over 40 source categories if the facility’s annual emissions exceed 25,000 metric
tons of GHGs (as carbon dioxide equivalent [CO2eq] units). The Mandatory Reporting Rule
defines COzeq as the number of metric tons of CO, emissions with the same global warming
potential as one metric ton of another GHG. Stationary fuel combustion emissions of CO, CHa,
and N2O is identified in the Mandatory Reporting Rule as a separate category that may be
present at facilities that qualify for reporting under another source category.

The Mandatory Reporting Rule facilitates collection of accurate and comprehensive emissions
data to provide a basis for future EPA policy decisions and regulatory initiatives. This federal
regulation stipulates the methodology for record keeping, emission estimation, and reporting of
GHG emissions.

3.4.2.4 GHG Major Source Permitting — the Tailoring Rule

In June 2010, EPA issued a final rule (referred to as the Tailoring Rule) setting GHG emission
thresholds for Clean Air Act preconstruction permits under the Prevention of Significant
Deterioration and Title V permitting programs (75 Federal Register 31514). The Tailoring Rule
established a Title V major source permitting threshold of 100,000 short tons per year for GHGs
measured in COzeq. This framework was codified in several sections of 40 Code of Federal
Regulations 51, 52, 70, and 71 (40 Code of Federal Regulations 51.166, 52.21, 52.22, 70.2,
70.12, 71.2, and 71.13). In addition, the Tailoring Rule also imposed the requirement for new
major sources of GHG to implement best available control technology to reduce GHG emissions
through the new source review process.

This rule was challenged in Utility Air Regulatory Group versus Environmental Protection
Agency (134 S. Ct. 2427 [2014]). In June 2014, the Tailoring Rule provisions regarding GHG
major source permitting were remanded by the U.S. Supreme Court (U.S. Supreme Court
2014). The Supreme Court upheld the rule in part and reversed it in part. The ruling allowed
EPA to continue to regulate GHG for sources already subject to regulation as Prevention of
Significant Deterioration or Title V sources for conventional criteria pollutants. However, the
court also held that EPA had exceeded its authority when it issued an emissions threshold for
GHGs alone that would trigger Prevention of Significant Deterioration or Title V permitting.

3.4.2.5 State of Idaho Actions

On May 16, 2007, the Governor of Idaho signed EO 2007-05, Establishing a State Policy
Regarding the Role of State Government in Reducing Greenhouse Gases (Idaho Administrative
Bulletin 2007). This EO recognized that, “the causes and effects of rising greenhouse gases, to
the degree they are understood, may extend to the Western U.S. and the State of Idaho, and it
is incumbent upon states to take a leadership role in developing responsive state-level policies
and programs to reduce greenhouse gas emissions, develop alternative energy sources and
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use energy efficiently.” The EO identified two types of actions to be taken: 1) the Director of the
Idaho Department of Environmental Quality (IDEQ) is to take a lead role in coordinating GHG
reduction efforts; and 2) the Director of IDEQ is to develop a state GHG emission inventory and
develop recommendations on how to reduce GHG emissions in the state. Refer to Table 3.4-1
showing the statewide GHG emissions inventory for Idaho (by sector). GHG emission reduction
strategies and/or initiatives have not yet been identified for the state.

3.4.3 Existing Conditions

Existing conditions for climate change are discussed in terms of baseline GHG emissions in the
analysis area, as well as potential effects from climate change on the social, physical, and
biological resources in the analysis area.

3.4.3.1 GHG Inventory Information

The GHG compounds of interest are those that would be released due to proposed operation of
diesel-fueled and gasoline-fueled engines, and propane combustion for either process needs or
heating of buildings. The use or release of any hydrofluorocarbons or perfluorocarbons would
not be necessary for the proposed SGP. To provide context for emissions associated with the
SGP, this section also presents GHG inventory information for national and regional sources.

3.4.3.1.1 EPA PUBLICATION OF NATIONAL GHG INVENTORY DATA

Compared to 1990, annual GHG emissions in the U.S. have increased by about 3.5 percent,
based on 2015 reported data (EPA 2017b). However, year-to-year emissions are shown to
increase or decrease due to changes in the economy, the price of fuel, weather, and other
factors.

The EPA reports that 2015 annual total emissions of CO,were 5.6 percent higher than 1990
totals, while total emissions of CHsawere 16.0 percent lower, and total emissions of N.O were
6.9 percent higher (EPA 2017b). GHG emissions in the U.S. were partly offset by carbon
sequestration in managed forests, trees in urban areas, agricultural soils, landfilled yard
trimmings, and coastal wetlands. In recent years, there has been a general nationwide trend of
declining GHG emissions across most sectors (EPA 2017b).

In 2015, the latest reporting year available, electric power generation and transportation
vehicles accounted for 34 and 27 percent, respectively, of U.S. emissions of GHG. Industrial
sources (the reporting category that includes mining activities other than coal) accounts for

20 percent of GHG emissions nationwide. GHG emissions from industry are mainly associated
with burning fossil fuels (e.g., coal, natural gas) for heat energy, as well as emissions from non-
road vehicles and equipment, and manufacturing processes to produce goods from raw
materials (EPA 2017b).
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3.4.3.1.2 GHG EMISSION INVENTORY FOR IDAHO

Table 3.4-1 shows reported statewide GHG emissions from all source sectors for 2000 through
2010. Idaho is a relatively small contributor to U.S. GHG emissions. Based on the 10-year
average of 27.82 million metric tons of CO.eq per year, ldaho’s total GHG emissions accounted
for less than 0.5 percent of U.S. GHG emissions during that period (IDEQ 2010). The three
highest contributing sectors to Idaho GHG emissions are on-road transportation vehicles

(31.4 percent), agriculture (33.0 percent), and residential/commercial/industrial fuel use

(21.1 percent). The industrial process category is a smaller contributor at 4.3 percent of
statewide GHG emissions. Mineral mining is not designated separately, and is assumed to be a
small overall contributor.

3.4.3.2 Climate Change Trends

Climate change is often discussed in terms of plausible futures or scenarios based on
precipitation and temperature projections. These scenarios are built on different trajectories of
future GHG concentrations, land use, and other factors, due to the uncertainty associated with
GHG emissions and concentrations, and uncertainty in climate functions. IPCC released new
emission scenarios in 2013 called Representative Concentration Pathways (RCPs). RCPs are
based on a range of potential future rates of factors such as economic growth, population, and
energy consumption, which are translated into emissions and concentrations of GHGs over time
and then run through climate models to predict future values of temperature and precipitation.
RCP 8.5 represents a scenario where high emissions continue through 2100 (Federal Highway
Administration 2017); the discussion of emissions and climate change trends throughout this
section are based on the projected scenarios under RCP 8.5.

The IPCC Fifth Assessment Report documents evidence for the warming of the global climate
system since the 1950s, based on observed changes over time periods ranging from decades
to millennia (IPCC 2014). In this assessment, the IPCC reports the global average temperature
has increased between 0.08 to 0.14°C (0.14 to 0.25°F) per decade since 1951, and each of the
last three decades has been successively warmer than any preceding decade since 1850. In
the Northern Hemisphere, 1983 to 2012 was likely the warmest 30-year period of the last
1,400 years (IPCC 2014).

As described below, the effects of climate change in the analysis area can be seen by review of
reported trends in the temperature, precipitation, snowpack, and other indicators of regional
climatology. Similarly, statewide climate trends also reflect the measurable effects of regional
climate change that will continue to affect the environmental conditions in the analysis area.
These statewide and regional trends are used as a proxy to discuss current climate trends in the
analysis area.
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Table 3.4-1 Statewide GHG Emissions Inventory for Idaho, by Sector?!
2010 Sector| 2000-
Fuel Tvbe or Process 2000 2005 | 20102 | Portion of 2010 |% Change,
Source Category yAl?ctivit MMT MMT MMT Annual Average | 2000 to
y COz2eq | COzeq | COzeq | Emissions MMT 2010
(%) CO2zeq
Electricity Generation - Statewide 2 Coal 0 0 0 0.0 0.0 0.0
Electricity Generation - Statewide 2 Natural Gas 0.09 0.62 0.70 2.4 0.47 678
Electricity Generation - Statewide 2 Petroleum 0.002 0 0 0.0 0.0 0.0
(fuel or distillate oil) 3
Electricity Generation - Statewide 2 Subtotals of all Fuel Types 0.09 0.62 0.70 2.4 0.47 661
Residential/Commercial/Industrial Fuel Use Coal 1.30 1.07 0.95 3.2 1.11 -26.7
Residential/Commercial/Industrial Fuel Use Natural Gas 3.49 3.19 3.45 11.8 3.38 -1.15
Residential/Commercial/Industrial Fuel Use Petroleum 1.97 2.24 1.79 6.1 2.0 -9.14
(fuel or distillate oil)
Residential/Commercial/Industrial Fuel Use Subtotals of all Fuel Types 6.76 6.50 6.19 21.1 6.48 -8.43
Transportation Fuels Cars, Light Trucks, Rail, 8.74 8.54 9.21 31.4 8.83 5.38
Aircraft
Fossil Fuel Industry Coal Mining (CHg) * 0 0 0 0.0 0.0 0.0
Fossil Fuel Industry Natural Gas 0.45 0.42 0.46 1.6 0.44 2.22
Extraction/Transport
Fossil Fuel Industry Petroleum 0 0 0.0 0.0 0.0 0.0
Production/Refining °
Fossil Fuel Industry Subtotals of all Fuel Types 0.45 0.42 0.46 1.6 0.44 2.22
Industrial Processes Perfluorocarbons / sulfur 0.77 1.05 1.27 4.3 1.03 64.94
hexafluoride / Cement/Lime
Prod.
Waste Management Solid Waste Management 1.18 1.50 1.63 5.6 1.44 38.14
Waste Management Wastewater Management 0.14 0.15 0.16 0.5 0.15 14.29
Waste Management Subtotals of all Fuel Types 1.32 1.65 1.79 6.1 1.59 35.61
Agriculture Enteric Fermentation (CHa) 3.30 3.88 4.08 13.9 3.75 23.64
Stibnite Gold Project Draft Environmental Impact Statement 3.4-7




3 AFFECTED ENVIRONMENT
3.4 CLIMATE CHANGE

percentages

2010 Sector| 2000-
Fuel Tvbe or Process 2000 2005 | 2010 2 | Portion of 2010 |% Change,
Source Category )//fctivit MMT MMT MMT Annual Average | 2000 to
4 COzeq | COzeq | CO2eq | Emissions MMT 2010
(%) CO2eq
Agriculture Manure Management 1.6 2.13 2.36 8.1 2.03 47.50
Agriculture Agricultural Soils (N2O) and 2.71 3.64 3.23 11.0 3.19 19.19
Residue Burning
Agriculture Subtotals of all Fuel Types 7.61 9.7 9.67 33.0 8.98 27.07
Annual Totals All Subtotals except 25.7 28.4 29.3 - 27.8 -

Table Source: IDEQ 2010
Table Notes:

1 The emission values in Table 3.4-1 for year 2010 are based on IDEQ projections presented in the 2010 report Idaho GHG Inventory and Reference Case

Projections (IDEQ 2010).

2 The 2010 emissions values were projected by IDEQ from emissions inventory data available for the 2010 report. The projected emissions were based on

anticipated population and economic growth rates.

3 The State of Idaho does not have in-state coal or petroleum electrical generation. The state has very high levels of renewable generation, and GHG sources in
the electrical sector are predominately natural gas fired generation.

4 There is no coal mining industry in Idaho.
5 There is no petroleum production industry in Idaho.
-- There are no annual totals for 2010 Sector Portion of Annual Emissions Percentages or Percent Change, 2000 to 2010.

MMT = million metric tons.
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Average annual temperature is an important climate indicator that directly reflects regional
energy balance. Overall, temperature trends affect energy use, snowmelt and runoff, as well as
a host of biological life functions. Most of Idaho has seen an increase in average temperatures
of 0.56 to 1.1°C (1 to 2 °F) over the last century, with the last two decades being the warmest on
record (EPA 2016). Temperatures have generally increased across the northwest region of the
U.S. from 1895 to 2014, with a regionally averaged warming of about 0.83°C (1.5°F). Average
minimum and maximum temperatures for the middle Rockies region, which includes the
Payette, Boise, Salmon-Challis, Sawtooth, and portions of the Caribou-Targhee National
Forests, are projected to warm by about 5.6°C (10°F) under RCP 8.5 by 2100, with increases
projected to be the largest during summer months (Halofsky et al. 2018). The projected increase
in minimum temperature in this region by the year 2100 under the RCP 8.5 scenario will bring
the median temperature above freezing, suggesting that a biologically meaningful threshold
could be crossed (Halofsky et al. 2018). Additionally, the intensity of heat waves is projected to
increase, while cold wave intensity is projected to decrease (Runkle et al. 2017).

General precipitation trends in Idaho and the Pacific Northwest have been observed to be both
increasing and decreasing among various locations, seasons, and time periods of analysis.
Statewide precipitation is highly variable and showed no overall trend in annual average
precipitation during the last century. However, the frequency of extreme precipitation events in
Idaho has been above average over the past decade. Statewide winter and spring precipitation
is expected to increase during the 21st Century, while precipitation in the summer is expected to
decrease (Runkle et al. 2017). Overall, precipitation is projected to increase by 5 to 8 percent by
the year 2100 under RCP 8.5 (Halofsky et al. 2018). Prolonged drought conditions, common
throughout the 1920s and 1930s, have not been observed in recent decades (University of
Idaho 2011); however, increased intensity of drought events is expected to occur throughout the
21st Century (Runkle et al. 2017). Future projections show a highly variable change in annual
average precipitation throughout the northwest region of the U.S., within a range of an

11 percent decrease to a 12 percent increase for 2030 to 2059 and a 10 percent decrease to an
18 percent increase for 2070 to 2095 (Halofsky et al. 2018).

Changes in river-related flood risk depends on many factors, but warming is projected to
increase flood risk the most in mixed basins (those with both winter rainfall and late spring
snowmelt-related runoff peaks) and remain largely unchanged in snow-dominant basins

(Mote et al. 2014). Across the northwest region, much of the water supply comes from mountain
snowpack, which melts in spring and summer and runs off into rivers, filling reservoirs. As the
climate warms, less precipitation falls as snow and more snow melts during the winter, which
decreases the snowpack. Since the 1950s, ldaho’s overall snowpack has been decreasing
(EPA 2016). Lower snowpack and increased drought are likely to lead to lower base flows,
reduced soil moisture, wetland loss, riparian area reduction or loss, and more frequent and
possibly severe wildfire. Places that experience temperatures near the melting point of snow are
expected to be more sensitive than places where temperatures remain below freezing
throughout much of the winter, despite warming (Halofsky et al. 2018). The projected rise in
temperatures is expected to increase the average lowest elevation where the snowpack reliably
accumulates throughout the winter, which may cause the tree line to shift, as subalpine fir and
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other high- altitude trees become able to grow at higher elevations. Warmer temperatures may
increase the frequency of precipitation falling as rain instead of snow, reducing overall water
storage in the snowpack. Rising temperatures also could result in earlier melting of the
snowpack, further decreasing water availability during the dry summer months (Runkle et al.
2017).

Increasing air temperatures and decreasing summer flows associated with climate change are
expected to warm streams by increasing long-wave radiation and warming groundwater inputs
(Isaak et al. 2017). Catastrophic fire and drought can drastically alter water quality and
temperature, woody debris, bank vegetation, and stream flow characteristics. Reduced stream
cover from changes in woody debris and bank vegetation also can result in increased stream
temperatures (Halofsky et al. 2018). A transition from snow to rain, resulting in diminished
snowpack and shifts in streamflow to earlier in the season, also could cause changes in
groundwater recharge to aquifers and groundwater discharge to groundwater-dependent
ecosystems. Mean annual streamflow projections suggest a slight increase; however, despite
these projections, summer low flows are expected to decline. Furthermore, higher minimum
temperatures reducing the longevity of snowpack will decrease the length of time aquifer
recharge can occur, potentially leading to faster runoff and less groundwater recharge (Halofsky
et al. 2018).

Climate controls the magnitude, duration, and frequency of weather events (e.g., wind,
temperature, relative humidity, and precipitation), which, in turn, drive fire behavior (Halofsky et
al. 2018). A warming climate and earlier snowmelt patterns have led to longer fire seasons, and
these trends are expected to continue; however, fire activity is limited by the availability of fuels,
and future climate projections that influence fire occurrence and behavior are uncertain at the
regional and local scale. Most visible and significant short-term effects of climatic changes on
forest ecosystems are caused by altered disturbance regimes, such as insects and fire. The
size and duration of forest fires, the length of the fire season, and size of areas burned in the
West have increased over the past 30 years (Halofsky et al. 2018). The annual area burned, as
well as the occurrence of very large wildfires, is projected to continue increasing as
temperatures rise and longer fire seasons combine with regionally dry fuels. Future wildfire
severity will be dependent on vegetation changes and fuel conditions (Halofsky et al. 2018).

3.4.3.3 Current Climate Change Impacts to Resources in the
SGP Area

Given that climate change impacts are likely to persist in the region, analysis area resource
conditions are expected to be affected. Due to the nature of the resource, climate change is not
expected to impact noise.

3.4.3.3.1 GEOLOGIC RESOURCES AND GEOTECHNICAL HAZARDS

Current climate change trends, such as increased heavy precipitation events and more
precipitation falling as rain instead of snow, could lead to increased soil erosion and change in
landcover, which could potentially impact slope stability in the analysis area. Damage due to
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seismic activity in the area also could be exacerbated by climate-induced instability in the
analysis area.

3.4.3.3.2 AIR QUALITY

Climate-induced changes in weather and seasonality can strongly affect air quality in a specific
region. The criteria air pollutant of most concern, and may be most affected by changes in
climate, is particulate matter (PM), which primarily consists of sulfate and nitrate compounds,
organic carbon, elemental carbon, soil dust, and sea salt. Of most concern to human health are
the first four pollutants, because they are typically present as fine particles less than 2.5 microns
in diameter and can be inhaled deep into the lungs. Sulfate, nitrate, and organic carbon are
produced in the atmosphere by oxidation of anthropogenic emissions of sulfur dioxide, nitrogen
oxides, and non-methane volatile organic compounds. Carbon particles also are directly emitted
by combustion. Seasonal variation of PM is complex and location dependent; precipitation is the
main atmospheric sink for PM (Jacob and Winner 2009). An overall increase in precipitation
levels may improve the cleansing of the atmosphere and may increase chemical deposition.

Hotter, drier weather can allow PM and other pollutants to accumulate in the atmosphere, or
allow emitted PM precursors to persist longer in the atmosphere.

The effect of climate change on PM is complicated and uncertain. Precipitation frequency and
mixing depth are important driving factors, but projections for these variables are often
unreliable. As a result of climate change, more frequent and intensified wildfires could become
an increasing PM source, and decreases in summer precipitation could exacerbate high PM
concentrations caused by wildfires (Jacob and Winner 2009).

3.4.3.3.3 SOILS AND RECLAMATION COVER MATERIALS

Reduced soil moisture is expected to result from lower snowpack due to higher variation in
precipitation and increased annual average temperatures. Higher temperatures may increase
the rate at which carbon stored in the soil degrades or is released by fire. In addition, carbon
contentin soils is expected to decrease in areas where the decomposition rate and wildfire
frequency increase. More winter precipitation falling as rain instead of snow could generate a
higher frequency of runoff and erosional processes from disturbance events, such as fire. Soil
erosion by wind and/or water may result in loss of topsoil, which could lead to the degradation of
soil quality (Halofsky et al. 2018).

3.4.3.3.4 HAZARDOUS MATERIALS

Although climate change would not impact the likelihood of a spill, it could potentially impact the
severity of a spill. Warmer temperatures leading to shorter winters reduce the period of time that
frozen ground could prevent a spill from reaching groundwater; however, lower groundwater
tables from drier periods also would increase the distance for the substance (fuel or other
hazardous material) to travel to reach the groundwater, reducing the potential severity of a spill.
Periods of increased precipitation and flooding could have the highest impact on spill severity.
Increased soil moisture content reduces the ability of oil to seep into the ground and increases
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the distance a spill could spread over land; however, this risk would be reduced in areas of
decreased soil moisture. High streamflows after extreme precipitation events would mean a
release into surface waters could travel longer distances before being contained; however, a
spill occurring during a seasonal low-flow period would travel a shorter distance, reducing the
risk of spill migration.

Although extreme precipitation events occur proportionally less than low-flow periods throughout
the year, climate change is expected to increase their frequency and thus, the risk of coinciding
spills migrating longer distances.

3.4.3.3.5 SURFACE WATER AND GROUNDWATER (QUALITY AND
QUANTITY)

Streamflow, water quality, and water quantity is vital for the survival of numerous aquatic
species, as well as for human use. Water is sensitive to several different physical factors,
including precipitation, snowpack, evaporation, and runoff, making it an ideal indicator to
determine the effects of climate variability and change. Observations compiled from 21 U.S.
Geological Survey unregulated stream gauges across Idaho show a decrease in the cumulative
water year streamflow by nearly 2 million cubic feet, or 15 percent, over the last half century
(University of Idaho 2011). The magnitude of the peak streamflow is expected to increase
slightly across the region; however, summer low flows are expected to decline (Halofsky et al.
2018). Additionally, the timing of peak streamflow from 1949 to 2008 has advanced about

1 week earlier into the spring. Advancement in the timing of peak streamflow is hypothesized to
be indicative of changes in the timing of snowmelt and/or phase of precipitation (University of
Idaho 2011). Spring and summer streamflows are expected to continue to decline in basins that
have historically relied on snowmelt, and low flow periods are projected to be more prolonged
and severe (May etal. 2018). The decline in streamflow is expected to reduce the rate of
recharge of water supply in some basins (Halofsky et al. 2018).

The basin aquifer system in the central region of Idaho is recharged by precipitation and
snowmelt, and reductions in the longevity of snowpack may lead to faster runoff and less
groundwater recharge. The transition of watersheds from snow-dominated to rain-dominated,
which diminishes snowpack and shifts streamflow to earlier in the season, would result in
changes to groundwater recharge in aquifers and groundwater discharge to groundwater-
dependent ecosystems (Halofsky et al. 2018). Because many biogeochemical processes are
temperature-dependent, climate-induced changes in surface and groundwater temperature also
could negatively impact the quality of these water resources (Halofsky et al. 2018).

Potential threats to surface water and groundwater from recent wildfires, such as the Pioneer
fire in 2016, include flooding, debris flows, soil erosion and downstream sedimentation (Forest
Service 2018). A growing number of wildfire-burned areas throughout the western U.S. are
expected to increase soil erosion rates within watersheds; by 2050 the amount of sediment
could more than double in more than one-third of watersheds and is projected to increase by
more than 10 percent in nearly 90 percent of watersheds (Sankey et al. 2017).

Stibnite Gold Project Draft Environmental Impact Statement 3.4-12



3 AFFECTED ENVIRONMENT
3.4 CLIMATE CHANGE

3.4.3.3.6 VEGETATION: GENERAL VEGETATION COMMUNITIES, NON-
NATIVE PLANTS, AND BOTANICAL RESOURCES

Gradual changes in the distribution and abundance of dominant plant species and short-term
impacts on vegetation structure and age classes are expected as a result of rising
temperatures. The region is currently dominated by coniferous and other forested vegetation
such as subalpine fir, Engelmann spruce, grand fir, Douglas fir, lodgepole pine, western larch,
and whitebark pine; however, the frequency of nonnative plant species is expected to rise,
displacing native species and altering fire regimes (i.e., the roles of fire in ecosystems and its
interactions with dominant vegetation). Increased frequency and duration of drought could
impact vegetation ecosystems through changes in soil moisture, which could cause mortality or
result in higher species vulnerability to insects and disease. Dominance of nonnative species
may be facilitated through more frequent and intense wildfires, causing increased disturbance
where native species regenerate more slowly (e.g., sagebrush species). Consequentially, the
dominance of nonnative plants could themselves encourage more frequent wildfires and cause
changes in the ecology of vegetation assemblages (Halofsky et al. 2018).

Whitebark pine has suffered widespread mortality throughout its range from the combined
effects of mountain pine beetle outbreaks and white pine blister-rust infection. Although it is not
a dominant species in the area, it is a candidate species and an important tree species to high-
elevation ecosystems of western North America (see Section 3.10.3.2.1, Endangered Species
Act Threatened, Endangered, Candidate, and Proposed Species). Fire exclusion amplifies the
climate change impacts from insects and disease by allowing succession to shade tolerant
species, stressing mature whitebark pines, and limiting opportunities for seedling establishment.
Projected warming and drying trends will likely further exacerbate this decline (Fryer 2002).

3.4.3.3.7 WETLANDS AND RIPARIAN RESOURCES

Changes in groundwater levels in wetlands can reduce groundwater inflow, leading to lower
water table levels and altered wetland water balances. These altered water table elevations and
streamflow volumes may affect riparian areas and their plant communities by reducing
hydrological connectivity between uplands and riparian areas. Climate-induced changes in
precipitation, drought, and streamflow would influence the distribution of riparian vegetation via
changes in local hydrological regimes, especially if summer base flows decrease. If water table
elevation can be assumed to be in equilibrium with water levels in the stream, reduced base
flows could result in lower riparian water table elevations and subsequent drying of streamside
areas, particularly in wide valley bottoms. Wetland and riparian plant communities will respond
to climate-induced changes in hydrological variables differently as a function of species
composition (Halofsky et al. 2018).

3.4.3.3.8 FISH RESOURCES AND FISH HABITAT

Warmer air temperatures causing decreased snowpack and reduced stream flows can
dramatically influence stream temperature and a host of ecosystem processes. Between 1976
and 2015 average August stream temperatures in the western U.S. showed a warming trend of
0.17°C (0.31°F) per decade. These temperatures are predicted to increase an average of

Stibnite Gold Project Draft Environmental Impact Statement 3.4-13



3 AFFECTED ENVIRONMENT
3.4 CLIMATE CHANGE

0.72°C (1.3°F) by 2040 and 1.4°C (2.6°F) by 2080 (Isaak et al. 2017). These warmer water
temperatures and lower flows are expected to threaten salmon, trout, and other coldwater fish
(EPA 2016). For species dependent upon cold water, such as the threatened bull trout, even
small rises in temperature can significantly reduce spawning success (Knowles and Gumtow
1996). Additionally, increased wildfire may cause more extensive geomorphic disturbances and
debris flows into streams, contributing to more variable environments and declining fluvial
connectivity of aquatic habitats (Halofsky et al. 2018). Although the length of connected habitat
needed to support cold water fish populations varies by local conditions, current estimates
suggest a minimum of 20 to 30 miles for bull trout (30 miles is associated with a 90 percent
probability of occupancy) and 3 to 6 miles for cutthroat trout (6 miles is associated with a

90 percent probability of occupancy) (Halofksy et al. 2018). Added to other stressors, such as
habitat loss and fragmentation, invasive species, and disease, warmer stream temperatures
could impact current spawning and rearing habitat (U.S. Fish and Wildlife Service 2010).

3.4.3.3.9 WILDLIFE AND WILDLIFE HABITAT

The complex habitats and communities that have been established by many species in the
analysis area are being disrupted by climate change. The region is currently facing
unprecedented rates of change in climatic conditions that may outpace the natural adaptive
capacities of several native species (Halofsky et al. 2018). Increased climate variability and
frequency of extreme conditions will favor species adapted to frequent disturbance, potentially
increasing the abundance of invasive species. Impacts to terrestrial species as a result of
climate change are already being experienced through habitat loss and fragmentation,
physiological sensitivities, alterations in the timing of species life cycles (e.g., seasonal changes
impacting migration, hibernation, and reproductive success), and indirect effects (e.g., disruption
of species interaction across communities). Most species are expected to exhibit sensitivity to
changes in the climate, especially those restricted to high elevations or surface water habitats.
Of the special status wildlife species occurring in the analysis area, the flammulated owl (Otus
flammeolus), wolverine (Gulo gulo), and Columbian spotted frog (Rana luteiventris) are
expected to be the most vulnerable terrestrial populations in the region (Halofsky et al. 2018).
Other special status species expected to be impacted include the Canada lynx (Lynx
canadensis) and Rocky Mountain bighorn sheep (Ovis canadensis) (Halofsky et al. 2018).

3.4.3.3.10 TIMBER RESOURCES

Timber resources are an important ecosystem service (the natural environment providing
benefits to humans) in the area. Forests in the interior Northwest are experiencing rapid change
due to increasing wildfires and insect and disease damage, largely attributed to a changing
climate (May et al. 2018). Changing climatic conditions are predicted to more than double the
area in the Northwest burned by forest fires during an average year by the end of the 21st
Century. An increase in wildfires would likely decrease the amount of timber available for
harvests and degrade the soil, as well as threaten homes and pollute the air (EPA 2016). The
area of pine forests in the Northwest infested with mountain pine beetles is expected to increase
due to climate change over the next few decades, which also could lead to decreased timber
harvests (EPA 2016).
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Higher temperatures and decreased water availability can make trees more susceptible to pests
and disease; consequentially, trees that have been damaged or killed burn more readily than
living trees. Increases in spring and summer temperatures in recent decades are hypothesized
to have increased the frequency of large fire seasons since the 1980s. An earlier snowmelt due
to warmer temperatures can lead to greater drying of soils and vegetation, creating
opportunities for earlier and larger wildfires (Westerling et al. 2006). Combined with other
stressors exacerbated by climate, the rate of change in vegetation assemblages may be
accelerated, reducing the productivity and carbon storage in most systems.

3.4.3.3.11 LAND USE AND LAND MANAGEMENT

Long-term temperature and other climatic changes may potentially affect how lands in the
analysis area are used. The majority of the analysis area is National Forest System lands, which
is frequently used for recreational purposes. Climate change may impact recreational use of the
land by changing the range and types of species present through changing habitat conditions
(e.g., water quality, temperatures, and streamflow), as well as accessibility for both humans and
animal species to various areas through disturbance of roadways or degradation of habitat (e.qg.,
avalanches, flooding, landslides, and wildfires).

3.4.3.3.12 ACCESS AND TRANSPORTATION

Higher annual average temperatures, extreme weather events such as heavy rainfall and
extreme heat, as well as changes in freeze/thaw patterns and snowpack dynamics, can add
stress to roadways and other infrastructure (e.g., bridges and culverts). Higher temperatures
can add chronic damage to infrastructure systems, while extreme weather events can cause
sudden catastrophic failures. Additionally, warmer overall temperatures could result in fewer
freeze-thaw cycles, which could be beneficial to road longevity and minimize impacts from
extreme heat and weather events. Roads and other infrastructure that are near or beyond their
design life are at the highest risk to damage from flooding, geomorphic disturbances (e.qg.,
landslides), and avalanches (Halofsky et al. 2018). An increase of these events could impact
access to and infrastructure within the analysis area (e.g., floods, landslides, or avalanches
washing out roads, bridges and culverts).

3.4.3.3.13 CULTURAL RESOURCES

Several archaeological sites have been identified in the analysis area, including sites within the
Stibnite Historic District. Some aspects of climate change may exacerbate damage and loss of
cultural resources in the analysis area. Increasing wildfires, flooding, melting of snowfields, and
erosion can uncover, displace, or destroy artifacts and other cultural or historic resources before
they have been identified. Additionally, large disturbances as a result of climate change can
alter the condition of vegetation, streams, and other landscape features valued by native
populations (Halofsky et al. 2018).

3.4.3.3.14 PuBLIC HEALTH AND SAFETY

Impacts from climate change on public health and safety could be experienced through poor air
guality from wildfires, decreased water quality from lower streamflows, more frequent extreme
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heat events, as well as the hazards associated with flooding or other severe weather from more
frequent extreme weather events. Additionally, wildfires, extreme heat, and weather events
could impact worker health and their ability to perform work outside, while warmer winter
temperatures may create safer and more comfortable working conditions.

3.4.3.3.15 RECREATION

The changing climate is expected to alter the supply of and demand for outdoor recreation
opportunities. Recreational use patterns could be impacted by variable precipitation and rising
temperatures, and by the change in conditions that may alter the characteristics and ecological
condition of recreation settings. For example, warmer temperatures may affect individual
decisions to visit a certain area, and warmer stream temperatures may affect the quantity and
quality of aquatic populations for recreational fishing. Higher temperatures and decreased
snowpack would affect winter activities dependent on cold temperatures and snowfall, such as
skiing and snowmobiling. Other activities may benefit from longer warm and dry seasons (e.g.,
hiking, camping, mountain biking), but the need for supplemental resources to manage and
maintain these recreational areas for a longer period of time may cause personnel and
budgetary issues (Halofsky et al. 2018).

3.4.3.3.16 SCENIC RESOURCES

Changing climatic conditions could affect viewers experience of the landscape within the
analysis area. Large portions of the analysis area have been affected by wildfires, shifting the
landscape from homogenous and continuous even-aged timber stands to a mosaic of tree
species and structural conditions. In much of the area, stand-replacing fire have occurred, and
other portions of the area have experienced understory surface fire while maintaining timbered
overstory. This landscape is dependent on wildfire for regeneration with a stand-replacing fire-
return interval of approximately 90 to 100 years. Climate change may increase the frequency,
but frequent wildfires decrease fuel loading and fire severity. Additionally, fire return intervals in
lethal and mixed regimes range from 75 to 130 years; however, small low intensity fires would
likely occur with more frequency due to climate change (Halofsky et al. 2018).

3.4.3.3.17 SOCIAL AND ECONOMIC CONDITIONS

Changing climatic conditions could affect the viability of local communities. Communities near
the analysis area are rural and rely heavily on tourism and the trade industry to support their
economies. The social and economic conditions of the area could be both negatively or
positively impacted by climate-induced changes in recreational use (e.g., degraded water quality
and low streamflow could decrease recreational use, but increased temperatures could create
longer seasons for recreating); however, it is difficult to discern the potential magnitude of these
impacts on current socioeconomic conditions. Climate change also could increase the social
and economic cost of some public services, such as road repair and transportation
infrastructure maintenance, as a result of increased damages caused by extreme weather
events; however, the impacts of climate change on infrastructure could add trade employment
to the area.
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3.4.3.3.18 ENVIRONMENTAL JUSTICE

Environmental justice populations, such as the tribal communities in the analysis area, are
disproportionally vulnerable to climate change impacts (U.S. Global Change Research Program
2016). There are no census tract block groups in Valley and Adams counties that meet the
definition of an environmental justice community; however, the Nez Perce Census County
Subdivision, Fort Hall Reservation (reservation of the Shoshone-Bannock Tribes), and Duck
Valley Reservation (reservation of the Shoshone-Paiute Tribes) and are considered
environmental justice populations (see Section 3.22, Environmental Justice). The tribes also use
these lands as a part of their traditional use areas. The viability of the environmental justice
communities could be impacted by climate change, as it may exacerbate vulnerability to health
threats, economic disadvantages, and social inequity (U.S. Global Change Research Program
2016). Environmental justice populations commonly do not have equitable access to resources
to help cope with or adapt to changing environmental conditions, such as air conditioning for
more frequent extreme heat events.

3.4.3.3.19 SPECIAL DESIGNATIONS

Areas of special designations in the analysis area include wilderness, Wild and Scenic Rivers,
Inventoried Roadless Areas, and Research Natural Areas. Although climate change would not
directly impact the designations, it could potentially affect the environmental conditions within
these areas. Changes in resource availability and quality, or changes to characteristics in these
areas could indirectly impact the designations of these areas.
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3.5 SO0ILS AND RECLAMATION COVER MATERIALS

3.5.1 Introduction and Scope of Analysis

Soils provide support for complex food webs and habitat components, and maintenance of soll
guality is important for soil-hydrologic functions such as water quality, surface water retention,
and groundwater recharge (U.S. Forest Service [Forest Service] 2003). In addition, soils
salvaged prior to construction and mining activities can provide important materials that may be
used to reclaim disturbed areas. This section presents a description of the existing soils in the
Stibnite Gold Project (SGP) area, including areas previously disturbed and reclaimed by
historical mining and related activities. The focus of information in this section is the
presentation of soil landscapes, soil types, suitable and unsuitable soils for use/re-use, and
general characterizations of six broad areas of potential disturbance at the proposed mine site.

The analysis of existing soils in this affected environment section focuses on the proposed mine
site and Burntlog Route locations, where field survey/soil investigation was conducted (Midas
Gold Idaho, Inc. [Midas Gold] 2017a,b; Tetra Tech 2017, 2019). However, part of the analysis of
environmental consequences associated with soils (Section 4.5, Soils and Reclamation Cover
Materials) includes two specific terms from the Payette National Forest Land and Resource
Management Plan (Payette Forest Plan) (Forest Service 2003) and Boise National Forest Land
and Resource Management Plan (Boise Forest Plan) (Forest Service 2010a) that further define
the analysis area for soils: Total Soil Resource Commitment (TSRC) and detrimental soil
disturbance (DD):

¢ Total Soil Resource Commitment (TSRC), as defined in the Payette Forest Plan and
Boise Forest Plan, is the conversion of a productive site to an essentially non-productive
site for a period of more than 50 years. Mining excavations and dumps, roads, dedicated
trails, parking lots, and other dedicated facilities (e.g., landfills, borrow sites, surface
water management features, etc.) are examples of TSRC. Productivity on these areas
range from 0 to 40 percent of natural background.

e Detrimental soil disturbance (DD), as defined in the Payette Forest Plan and Boise
Forest Plan, is the alteration of natural soil characteristics that results in immediate or
prolonged loss of soil productivity and soil-hydrologic conditions. DD can occur from soil
that has been displaced, compacted, puddled (e.qg., ruts with berms in mineral soil), or
severely burned. Mining excavations and dumps, roads, parking lots, and other
dedicated facilities are excluded from this requirement, which are assessed for TSRC.
DD does apply to vegetation clearing activities (such as for new and upgraded utility
corridors) in areas that are available for multiple uses on National Forest System (NFS)
lands.

These two terms, which are discussed and defined in greater detail in Chapter 4, Environmental
Consequences, Section 4.5, Soils and Reclamation Cover Materials, result in two defined
analysis areas for soil resources. The Payette Forest Plan requires TSRC to be measured
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across an all-inclusive activity area, and not just within a proposed disturbance footprint. The
subwatersheds within which disturbance from the SGP components would occur were chosen
as the smallest logical land area (where the effect being analyzed could be expected to occur)
for the TSRC analysis area. Hydrologic units of the U.S. are defined by the U.S. Geological
Survey using Hydrologic Unit Codes, and the sixth level of classification of these units,
subwatersheds, are the smallest unit of analysis. This analysis area was selected as it is a
reasonable extent to which some of the potential indirect effects of the SGP might extend, such
as soil erosion and sedimentation. The TSRC analysis area only includes NFS lands
(management of TSRC by the Forest Service does not apply to private lands) within the
subwatersheds in which SGP components would occur. Excluded from the TSRC analysis area
are Inventoried Roadless Areas, Research Natural Areas, Wilderness, and private land
ownership (including private patented mining claims owned or controlled by Midas Gold)
(Figure 3.5-1).

For the DD analysis area, DD is measured within the specific area where proposed actions may
have detrimental soil impacts but excludes dedicated uses such as roads and mining facilities,
which are covered under the TSRC analysis area. Thus, the DD analysis area excludes all the
proposed mine site, access roads, and offsite facilities, and focuses only on the transmission
line right-of-way (ROW) on NFS lands where vegetation clearing could occur (Figure 3.5-1). It
also should be noted that some of the transmission line ROW would be considered in the TSRC
analysis (e.g., access roads, construction laydown, and structure work areas serving the
proposed mine site), and thus is encompassed by the TSRC analysis area. The entire
transmission line ROW that is within NFS lands is depicted as the DD analysis area in

Figure 3.5-1.

3.5.2 Relevant Laws, Regulations, Policies, and Plans

3.5.2.1 36 Code of Federal Regulations 228.8

Mining operations on NFS lands are required by these regulations to reclaim disturbed surfaces
in a timely manner, where practicable, by taking measures to prevent or control on-site and off-
site damage to the environment (Requirements for environmental protection: Reclamation,

36 Code of Federal Regulations 228.8[q]).

3.5.2.2 Forest Service Manual 2840

Forest Service Manual (FSM) 2840 — Reclamation, directs that lands disturbed by mining must
be returned to a use consistent with long-term forest land and resource management plans.
Plans of operations must include specific proposals to reclaim all lands disturbed by mining and
address topsoil management (FSM 2840, Section 2841). Measurable performance standards
are to be included for all reclamation requirements. A bond or other financial guarantee is
normally required to cover the full cost of reclamation. Reclaimed areas may not always achieve
the range of desired conditions described in Forest Service management direction.

Stibnite Gold Project Draft Environmental Impact Statement 3.5-2



3 AFFECTED ENVIRONMENT
3.5 SOILS AND RECLAMATION COVER MATERIALS

3.5.2.3 Forest Service Manual 2550

The FSM guidelines on soil management (FSM 2550) require that NFS land be managed to
maintain or improve soil quality (Forest Service 2010b). Soil quality is related to the functions
that soils perform, including biodiversity, water storage, nutrient cycling, carbon storage,
physical stability and support, and filtering and buffering. TSRC and DD generally result in
physical, chemical and/or biological changes to soils which impair one or more of these
functions. In the context of reclamation, improvement of soil quality and related soil functions
should be a primary objective. Practical methods to ensure that reclamation cover materials are
suitable are summarized in the guidelines.

3.5.24 National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for soils and include various objectives,
guidelines, and standards for this purpose.”

3.5.2.5 Idaho Administrative Procedure Act 20.03.02

The lIdaho Department of Lands regulates surface mining in Idaho on private and patented land.
The Surface Mining Act of 1971 and implementing regulations require that land used for surface
mining is reclaimed when mining is completed, meaning the mining operation must return the
land to a “productive condition” (Idaho Administrative Procedure Act regulations,

Section 20.03.02).

The ldaho Department of Lands has published a manual of Best Management Practices for
Mining in Idaho (1992), which provides techniques and approaches for maintaining water quality
and completing reclamation projects. This manual also is referenced in the Payette Forest Plan
management direction (Mineral and Geology Resources) as a guide for evaluating the
completeness of reclamation plans with respect to mitigating water quality effects.
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Figure Source: AECOM 2020

Figure 3.5-1 Total Soil Resource Commitment and Detrimental Soil Disturbance Analysis Areas
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3.5.3 Existing Conditions

3.5.3.1 Soil Landscapes

The mine site is in the Salmon River Mountains, a high-relief mountainous physiographic
province in central Idaho. It is located approximately 14 road miles east/southeast of the village
of Yellow Pine, Idaho, in a drainage that is part of the East Fork South Fork Salmon River
(EFSFSR). The terrain around the mine site consists of narrow valleys surrounded by steep
mountains. The proposed mine site rests at an elevation of approximately 6,500 feet above
mean sea level. Elevations along valley floors range from 6,000 to 6,600 feet above mean sea
level. The surrounding mountains reach elevations of 7,800 to 8,900 feet above mean sea level.

Soil at the proposed mine site is generally characterized as weakly developed and coarse
textured with a high prevalence of coarse fragments. It has formed in semi-humid, sub-alpine
environments. The dominant parent materials are residual and colluvial material sourced from
two main bedrock types: Paleozoic metamorphic rock and younger igneous intrusive rock of the
Cretaceous Idaho Batholith. Igneous intrusive rock is much more prevalent in the SGP area.
Metasediments (generally quartzite or marble) are only mapped in the vicinity of the proposed
West End pit. Bedrock depths are typically deep in alluvial valley bottoms and on side slopes
that have a mantle of glacial till, outwash, or colluvium. Very steep, glaciated valley walls
typically have bedrock at the surface or at shallow depths. Surface cobbles, stones, and
boulders also are locally prevalent, along with bedrock outcrops. While most common on very
steep slopes, very stony surfaces also cover approximately 81 acres (5 percent) of the mine site
with slopes less than 45 percent (Tetra Tech 2017).

There are many different types of soils, and each one has unique characteristics, like color,
texture, structure, and mineral content. Residual soils form slowly as rock (the parent material)
weathers in place. Organic matter decays and mixes with inorganic material (rock particles,
minerals, and water) to form soil. Soil is made up of distinct horizontal layers, referred to as
“horizons.” The A horizon is typically called topsoil. Seeds germinate and plants root mostly in
this horizon. The B horizon is often called the subsoil. It contains clay and mineral deposits (like
iron, aluminum oxides, and calcium carbonate) that leach out of the layers above and
accumulate in the B horizon. The C horizon is called the substratum. It typically consists of
slightly broken-up bedrock. There are few plant roots, and very little organic material is found in
this layer. Below this layer is the R horizon, which is the unweathered rock (bedrock) layer that
is beneath all the other layers.

In the SGP area, thin, poorly developed surface and subsurface layers (A, A/C and C horizons)
have formed on steep slopes (30 to 80 percent gradient) where surface creep is evidenced by
J-shaped trees. This soil has been interpreted to be generally stable unless it is disturbed or has
its vegetative cover removed (Forest Service 1981, 1994). Approximately 677 acres, or

39 percent, of the mine site is considered to have very steep slopes (greater than 45 percent)
(Tetra Tech 2017).
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Soil development and thickness of A and B horizons is strongly correlated with slope position in
the SGP area. In general, upper side slopes and ridge tops (runoff or convex positions)
experience more erosion and have weaker soil development and shallower soils. Lower side
slopes, foot slopes, and toe slopes (concave positions) experience more deposition and have
deeper soil development. Mid slopes or backslopes (transitional areas) experience both erosion
and deposition and have intermediate soil development.

The mine site is in the Stibnite Mining District, with prospecting dating back to the late 1800s.
Mining began in the 1920s and continued intermittently through 1997. This historical use of the
area has resulted in a wide variety of soils modified by human activity throughout the mine site
and vicinity, with approximately 244 acres at the proposed mine site considered highly disturbed
(Tetra Tech 2017).

3.5.3.2 Soil Types

Soils in the SGP area are generally young, poorly developed, and often occur on steep slopes.
This means their physical and chemical characteristics are often closely associated with the
underlying parent materials.

Three basic types of parent materials are present:

¢ Residuum and colluvium developed in bedrock. Intrusive igneous bedrock of the Idaho
Batholith is dominant in the SGP area. The granitic bedrock varies in composition,
hardness, and degree of weathering. Weathering products are generally coarse-grained
and have a high percentage of coarse fragments.

Metasedimentary rocks (primarily quartzite and marble) are exposed in and southeast of
the West End and Yellow Pine pit areas. The weathering products of quartzite can be
similar to granitic rocks, while those of marble tend to be finer grained with chemistry
strongly influenced by calcite.

Alpine glacial erosion has added to the complexity of the landscape. Colluvial materials
or slope wash of varying depths are often present even on many of the steep slopes.
Soils developed in place from granitic bedrock can have land use and management
constraints when located on very steep slopes. These soils also typically have low
productivity due to low water-holding capacity, slight to high acidity, and low fertility.

e Alpine glacial till on lateral and ground moraines and glacial outwash in valley bottoms
and lower side slopes of glacial troughs. Isolated pockets of glacial till also may be
present in depressions on some upper slopes. The depth of the till and outwash varies
across the landscape. The till and outwash are generally derived from igneous intrusive
rocks that weather to coarse-grained soils. Some areas of till also have a very stony
surface and can occur on steep slopes.

¢ Alluvium on floodplains and terraces adjacent to streams. These are generally deep,
well-sorted, loamy or sandy soils. Some areas may be poorly drained.
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The geomorphic setting of the SGP area has resulted in a very complex pattern of soils across
the landscape, depending on the presence/absence and depth of the glacial till, colluvium,
alluvium, and the composition of the bedrock. The disturbance history also has added another
layer of complexity. Pronounced changes in soil properties may occur across short distances.
This variability is documented in the Soil Hydrologic Reconnaissance Reports (each land type
unit includes two to four unique soil types) (Forest Service 1974, 1972, 1969) and the surface
soil texture maps developed for the Soil Resources Baseline Study (Midas Gold 2017a). The
Soil Resources Baseline Study used field transects based on a 100-meter systematic grid. Soll
texture often varied considerably over short distances.

A map of dominant soil types at the mine site is provided on Figures 3.5-2 and 3.5-3.

Figures 3.5-4 and 3.5-5 provide a map of dominant soil types along the proposed Burntlog
Route. A summary description of mapped soil types and the extent mapped at the mine site and
along the Burntlog Route is provided in Table 3.5-1, and detailed descriptions are provided later
in this section. While the soil mapping is based on the Reclamation and Closure Plan (Tetra
Tech 2019), the map unit descriptions incorporate information from the Soil Salvage Report
(Tetra Tech 2017), the Soil Resources Baseline Study (Midas Gold 2017a), and the Forest
Service mapping (Forest Service 1974). The Soil Resources Baseline Study provides extensive
field descriptions of the upper 12 inches of soil in the mine site and vicinity, primarily for soil
texture and evidence of disturbance such as compaction, burning, or erosion.

Baseline soil and surface characterization are presented below for the six broad areas of
potential disturbance from the Soil Resources Baseline Study that generally correspond to the
various proposed mine site areas (i.e., Meadow Creek, Fiddle Creek, Hangar Flats, Yellow Pine,
West End, and Infrastructure Areas). Soil map units and layers are rated as either suitable or
unsuitable for reclamation based on the suitability criteria in Table 3-1 of the Soil Salvage
Report (Tetra Tech 2017). Suitable soils are further rated as either good, fair, or poor for
reclamation in Table 3.5-2. Suitable soils rated as good generally have loamy soil textures, few
coarse fragments, slightly acidic to slightly alkaline pH, and occur on level to gently sloping
ground. Unsuitable soils have either very high coarse fragment content; are extremely acidic or
very strongly alkaline; or occur on very steep slopes. Soils with a high proportion of surface
stones, and soils disturbed by legacy mining activities also are considered unsuitable for
reclamation.

3.5.3.2.1 SUITABLE SOILS

Soil map unit number fOD is coarse-silty, mixed, frigid oxyaquic dystrocryepts formed in
alluvium in drainage bottoms near stream channels. These soils are very deep (>60 inches).
This soil has varying mean seasonal temperatures, is saturated but may not be hydric, and
typically supports evergreen tree growth in alpine and subalpine communities. Depth to water is
between 12 and 24 inches and fluctuates seasonally as indicated by redoximorphic soil features
observed in the soil profile. Texture of these soils is silt, loam, silt loam, sandy loam, and loamy
sand. Generally, these soils have high organic matter content in the upper soil layers and are
suitable as sources for salvage assuming groundwater elevations are reduced. An average
depth of 30 inches is available for soil borrow in this map unit.
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Table 3.5-1 Dominant Soil Types in the Proposed Mine Site and Burntlog Route
Sol Depth to Ext |
. Soil Dominant Soil Particle Size olum ep 0 Bxtremely Extent Mapped
Map Unit? L Depths Cobbly or Gravelly
Description2 Suborder3 Class# . L (acres)
(inches) Material(inches)®
mTC A Orthents Sandy/Loamy- 8 15 749
Skeletal
sTC A Orthents Sandy/Loamy- 8 15 112
(stony) Skeletal
S45+ A Orthents Sandy/Loamy- 8 15 611
(very steep) Skeletal
fOD B Cryepts Coarse-Silty 15 30 90
fTH C Saprists Decomposed >30 >30 89
organic material
AoD D N/A N/A N/A N/A 442
Other N/A N/A N/A N/A N/A 172
Unsalvageable

Table Source: AECOM 2020; Midas Gold 2017a; Tetra Tech 2017, 2019

Table Notes:

1 mTC = mixed typic cryorthents
STC = stoney typic cryorthents
S45+ = sandy-skeletal/loamy-skeletal, mixed typic cryorthents
fOD = frigid oxyaquic dystrocryepts
fTH = frigid typic haplosaprists
AoD = areas of previous disturbance

2 A Somewhat excessively and excessively drained soils developed in residuum and colluvium derived from igneous intrusive rock (granite, granodiorite, quartz diorite,
guartz monzonite, and others). Map unit S45+ includes some areas of previous disturbance (AoD) on slopes greater than 45%.

B Very deep to bedrock, somewhat poorly drained soils developed in recent silty alluvium near stream channels.

C Very deep to bedrock, poorly and very poorly drained soils developed in organic materials in foot slope and toe slope positions subject to groundwater seepage.
D Areas of Previous Disturbance — No Salvageable Soil.
N/A = not available

3 From Soil Taxonomy (U.S. Department of Agriculture, Natural Resources Conservation Service 1999). Orthents (Entisols) have less soil development compared to
Cryepts (Inceptisols). Orthents typically have a surface A horizon over a C horizon composed of weathered granitic material. Cryepts also have a subsurface B horizon

with evidence of soil development. Saprists (Histosols) typically have highly decomposed organic materials deeper than 16 inches.

4 Skeletal classes have >35 percent (%) coarse fragments. Sandy = loamy sand or sand textures. Loamy = generally loam, sandy loam, and silt loam textures with <35%
clay. Coarse-Silty has <35% coarse fragments, <15% fine sand or coarser, and <18% clay.

5 The solum includes all soil layers that have undergone soil forming processes, including the O, A, AC, and B horizons. It excludes the C horizon.
6 Estimated at >60% coarse fragments by volume.
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Figure Source: AECOM 2020

Figure 3.5-2 Soil Map of the Mine Site — Page 1 of 2
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Figure Source: AECOM 2020

Figure 3.5-3 Soil Map of the Mine Site — Page 2 of 2
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Figure Source: AECOM 2020

Figure 3.5-4 Soil Map of Burntlog Route — Page 1 of 2
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Figure Source: AECOM 2020

Figure 3.5-5 Soil Map of Burntlog Route — Page 2 of 2
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Soils from map unit fTH are euic, frigid typic haplosaprists meaning these soils lack definitive
horizons, have elevated pH, and have varying mean seasonal temperatures. These soil types
were observed on side slopes adjacent to the fOD soils. These soils develop by the
accumulation and subsequent decomposition of organic matter in forested settings and lack the
mineral soil layers and sandy textures found in the fOD soils. These soils are high in organic
matter, occur on shallow to moderate slopes resulting from seeps, and are suitable as salvage
material. An average depth of 36 inches is available for soil borrow in this map unit.

Soil pedons described in the sandy-skeletal/loamy-skeletal, mixed typic cryorthents (mTC) are
classified as either sandy-skeletal or loamy-skeletal and are derived from slope colluvium or
residuum. These soils have a fine loamy texture, typically have above freezing temperatures,
and occur on steep slopes. Soils in this map unit were typically dug to 20 inches or less
because of the high percentages of coarse fragments increasing with depth. Geotechnical
investigations indicate these soils are very deep with surficial material varying in thickness from
a few to over 40 feet (SRK Consulting 2012). Thin A horizons transitioning to C horizons are
common in this map unit. No evidence of subsurface soil horizon development as required to
identify a B horizon was observed. An average depth of 18 inches is available for soil borrow in
this map unit.

3.5.3.2.2 UNSUITABLE SOILS

Sandy-skeletal/loamy-skeletal, mixed typic cryorthents, (S45+) soil consists of sandy loam soil
with a seasonal mean temperature regime and slopes greater than 45 percent, which are
unsuitable for salvage. Characteristics of this soil are a thin A horizon underlain with C horizon
material with high coarse fragment content increasing with depth and often over 60 percent
(Midas Gold 2017a; Tetra Tech 2019). There are bedrock outcrops. Vegetation is sparse. Soils
are similar to soil map unit mTC, but steep slopes make this map unit unsuitable for salvage.

The stoney typic cryorthents (sTC) soil unit is composed of high surface coarse fragment
content—stones, cobbles, boulders, and bedrock outcrops occurring on slopes between 10 and
35 percent. Suitable soil for salvage in this map unit may be 2 to 6 inches in depth. However,
the high percentages of large boulders and scree material impede salvage operations.

Areas of previous disturbance (AoD) occur on previous mining activities and include spent heap
leach ore storage areas, deposited tailings, development rock dumps, and open pits. These
materials are deemed unsuitable for salvage.

The suitability criteria in Table 3.5-2 are applied to the mine site map units in Table 3.5-1.
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Table 3.5-2 Reclamation Cover Materials Suitability Ratings for Mine Site Soils

Soil Map Unit

(Depth in inches) Suitability Rating Limiting Criteria
fOD (0-12) Fair pH5t06
fOD (12-30) Fair Coarse fragments 15-30%
fTH (0-12) Good None - organic soils
fTH (12-36) Good None - organic soils
mTC (0-6) Fair on slopes <25% Coarse fragments 15-30%; pH 5-6
Poor on slopes 25-45%
mTC (6-18) Poor Coarse fragments near 60%
S45+ (all) Unsuitable Slope >45%
sTC (all) Unsuitable Surface stones, boulders, and rock outcrop
AoD (all) Unsuitable Non-soil material related to legacy mining

Table Source: AECOM 2020; Midas Gold 2017a; Tetra Tech 2017, 2019

3.5.3.3 Mine Site

Baseline soil and surface characterization is provided below for the six broad areas of potential
disturbance from the Soil Resources Baseline Study (Midas Gold 2017a) that generally
correspond to the various proposed mine site areas (i.e., Meadow Creek, Fiddle Creek, Hangar
Flats, Yellow Pine, West End, and Infrastructure Areas).

3.5.3.3.1 MEADOW CREEK

This area includes the Meadow Creek valley floor, lower side slopes, and the surrounding valley
walls.

The Meadow Creek valley floor has deep to very deep, loamy-skeletal, sandy-skeletal, coarse-
loamy, and coarse-silty soils developed in alluvium, slope wash, and glacial outwash deposits
(map units fOD, mTC). Approximately 54 acres of soils are slightly to strongly acid and have a
moderate to high amount of organic matter and generally low levels of essential plant nutrients.
Deep alluvial soils cover approximately 32 acres. A seasonal high water table and soil
saturation is present in much of this area (Midas Gold 2017a). Organic soils (fTH) occur on
poorly drained footslope and toeslope positions near seeps and streams above the active
floodplain. The glaciated valley walls have weakly developed, loamy-skeletal and sandy-skeletal
soils developed in residuum and colluvium derived from weathered granitic bedrock (map

units mTc, S45+). Approximately 12 percent of these soils have a high percentage of surface
coarse fragments and rock outcrops (sTC) (Midas Gold 2017a; Tetra Tech 2017).

Areas of legacy mining disturbance in the lower Meadow Creek area include Spent Ore
Disposal Area, stream diversions, roads, and vehicle trails. Fifty-six acres, or 10 percent of the
area, was mapped as disturbed (AoD) (Tetra Tech 2017). High soil compaction was identified in
these areas. Natural disturbance in the Meadow Creek area includes historical wildfires and
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past landslides and avalanches. Soil disturbance classes identified in burned areas were
generally class 0 (none) or 1 (low), and legacy mining disturbance zones were class 2
(moderate) or 3 (severe) (Midas Gold 2017a). Soil disturbance classes are defined in the Forest
Soil Disturbance Monitoring Protocol (Forest Service 2009). Although wildfires are not
considered part of the Forest Soil Disturbance Monitoring Protocol, impacts on the soil are
recorded.

3.5.3.3.2 FIDDLE CREEK

The main Fiddle Creek drainage encompasses the lower part of a glacially scoured (cirque)
basin and glacial trough walls. The narrow valley floor has coarse-loamy and coarse-silty soils
(fOD) developed in alluvium along the stream channel covering approximately 10 acres. The
cirque basin and glaciated valley walls have predominantly sandy-skeletal and loamy-skeletal
soils (MTC, S45+) developed in colluvium and residuum from granitic bedrock. Rock outcrop
and areas of high surface stoniness occur over approximately 5 percent of the area with slopes
less than 45 percent. Approximately 4 acres of organic soils (fTH) occur in seepage zones
above Fiddle Creek (Midas Gold 2017a).

Two sample locations were investigated in the upper Fiddle Creek area, both receiving
laboratory analysis (Tetra Tech 2017). Mineral soil textures were found to be predominantly
sandy loam and very gravelly loamy sand. The soils are slightly to strongly acid, have a high
content of organic matter in the surface (greater than 4 percent), and generally have low to very
low levels of essential plant nutrients. Soil saturation was identified in only a few areas in the
valley bottom.

Mapped legacy mining disturbance is minimal. One acre was mapped as disturbed (AoD).
Former drill roads and drill pads are largely reclaimed. Areas of natural disturbance include both
historical wildfires and former landslides and avalanches. Disturbance classes identified in
burned areas were class 0 (none) or 1 (low) (Midas Gold 2017a).

3.5.3.3.3 HANGAR FLATS

This area contains predominantly steep, glaciated side slopes and a portion of the Meadow
Creek valley floor.

Ninety-six samples were collected in Hangar Flats area, with seven samples receiving
laboratory analysis (Midas Gold 2017a; Tetra Tech 2017). The soils are slightly to strongly
acidic, have a moderate to high amount of organic matter in the surface, and generally have low
to very low levels of essential plant nutrients. The steep glacial trough walls have weakly
developed, sandy-skeletal and loamy-skeletal soils (mTC, S45+) developed in residuum and
colluvium from granitic bedrock. The valley floor contains large areas of previous disturbance
(AoD) from drilling and mining activities. Native soils are deep to very deep, coarse-loamy,
coarse-silty, and loamy-skeletal soils developed in alluvium, glacial outwash, and slope wash.
Deep alluvial soils (fOD) cover approximately 13 acres. There is a high percentage of histosols
(fTH) in seepage zones totaling approximately 23 acres. A seasonal high water table is present
over much of the valley floor and toe-slopes (Midas Gold 2017a).
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Areas of legacy mining disturbance include a Spent Ore Disposal Area, Bradley tailings,
smelter, mill site, historical creek diversions, private access roads on the hillside, and partially
reclaimed zones on the valley floor from past drilling and mining and associated activities.
Eighty-two acres, or 35 percent of the area, was mapped as disturbed (AoD) (Tetra Tech 2017).
High soil compaction was identified in these areas by the Soil Resources Baseline Study.
Natural disturbance in the Hangar Flats area includes historical wildfires and past landslides and
avalanches. Soil disturbance classes identified in burned areas were generally class 0 (hone) or
1 (low), whereas legacy mining disturbance zones were class 2 (moderate) or 3 (severe) (Midas
Gold 2017a).

3.5.3.3.4 YELLOW PINE

Yellow Pine area contains predominantly steep, dissected mountain slopes on the east side,
glaciated valley wall on the west side, and the EFSFSR valley floor in between.

Soil conditions were investigated at 73 locations in this area, with five samples receiving
laboratory analysis (Midas Gold, 2017a; Tetra Tech 2017). The soils are slightly to moderately
acidic, have a moderate amount of organic matter, and generally have low to very low levels of
essential plant nutrients. The steep east- and west-facing slopes have weakly developed,
loamy-skeletal and sandy-skeletal soils (mTC, S45+) developed in residuum and colluvium from
granitic bedrock. The valley floor is mostly disturbed (AoD) by previous mining activities.
Undisturbed soils are deep to very deep, loamy-skeletal, sandy-skeletal, and coarse-loamy soils
(fOD, mTC) developed in alluvium and slope wash. Deep alluvial soils cover approximately

10 acres. Histosols (fTH) cover approximately 8 acres. A seasonal high water table is present
adjacent to stream courses.

Past mining activity in this area is extensive and includes the historic Yellow Pine pit/lake and
associated mine benches, waste rock dump, old drill and mine access roads, building sites, and
underground portals. Recontouring has occurred in the reclaimed Homestake area (i.e., the
northeast portions of the Yellow Pine area). These areas were identified using Light Detection
and Ranging and aerial photographs, with little to no soil cover present. Forty acres, or

20 percent of the area, was mapped as disturbed (AoD) (Tetra Tech 2017). Thirty-six percent of
the Yellow Pine area has slopes greater than 45 percent (S45+), a large portion of which also
are disturbed. Evidence of wildfire was only present in the southwest portion of this area.
Disturbance classes identified in burned areas were generally low (Midas Gold 2017a).

3.5.3.3.5 WEST END

This area is characterized by steep, dissected mountain slopes. Midnight Creek and West End
Creek flow through the area and have created sharply incised channels. Much of this area has
been disturbed by previous mining operations (AoD).

Undisturbed soils are predominantly sandy-skeletal and loamy-skeletal (S45+) developed in
colluvium and residuum from metasedimentary rocks (predominantly quartzite). Deep alluvial
soils (fOD) cover approximately 10 acres. Sixty sample locations were recorded in this area,
with five samples receiving laboratory analysis (Midas Gold 2017a; Tetra Tech 2017). Surface
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soil textures in undisturbed areas were predominantly very gravelly loamy sand, loamy sand,
sandy loam, and loam. The soils are slightly to strongly acidic, have a moderate to high amount
of organic matter, and generally have low to very low levels of essential plant nutrients.

Past mining activity in this area is extensive and includes multiple mining pits, haul roads,
access roads, waste rock dumps, and areas of deep backfill. Surface materials are bare rock or
backfill. These areas were identified using Light Detection and Ranging and aerial photography,
with little to no natural soil cover present. Twenty-three acres, or 8 percent of the area, was
mapped as disturbed (AoD) (Tetra Tech 2017). Eighty-four percent of the West End area has
slopes greater than 45 percent (S45+), a large proportion of which also are disturbed. There
was no evidence of wildfire in this area.

3.5.3.3.6 INFRASTRUCTURE AREAS

These areas are where most proposed mine site support infrastructure and facilities would be
located, including the plant processing area, crusher, ore stockpile, truck shop, water treatment
plant, underground and explosives area, worker housing facility, growth media stockpiles, and
haul roads. These areas are predominantly within the EFSFSR valley floor and adjacent fan
terraces and lower side slopes. Most of these areas have been previously disturbed (AoD) by
mining activities.

One hundred and fourteen (114) sample locations were established in undisturbed soil areas,
with 6 samples receiving laboratory analysis (Midas Gold 2017a). Surface soil textures were
predominantly loamy-skeletal, sandy-skeletal, and coarse-loamy soils (mTC, fOD) developed in
alluvium, glacial outwash, slope wash, and colluvium. Deep alluvial soils cover approximately

6 acres, primarily along haul road routes. Organic soils (fTH) cover approximately 5 acres and
were observed in poorly drained areas near seeps and streams with saturation identified in a
few (Midas Gold 2017a). The soils are slightly to strongly acidic, have a low to moderate amount
of organic matter, and generally have low to very low levels of essential plant nutrients (Midas
Gold 2017a).

Areas of existing disturbance include historic town sites, reclaimed haul roads, and mine access
and infrastructure areas that show high soil compaction, as well as current roads, parking lots,
laydown areas, and camp buildings. Thirty-two acres, or 12 percent of the areas, were mapped
as disturbed (AoD) (Tetra Tech 2017). Areas of natural disturbance also exist, caused by both
historical wildfires and former landslides and avalanches. Disturbance classes identified in
burned areas were generally class 1 (low) to class 0 (none), whereas areas disturbed by past
mining were class 3 (severe) or class 2 (moderate) (Midas Gold 2017a).

3.5.34 Access Roads

Geology and geomorphic features of the proposed Burntlog Route were investigated, and the
bedrock geology and geomorphology were found to be very similar to those described for the
mine site. Granitic bedrock underlies most of the route, with a few inclusions of volcanic and
metasedimentary rock (Midas Gold 2017b). The area has been glaciated, creating narrow
u-shaped valleys with steep sides and flat valley bottoms.
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The route is characterized by weakly developed, loamy-skeletal and sandy-skeletal soils (mTC,
S45+) developed in residuum and colluvium from granitic bedrock. Deep alluvial soils (fOD) and
histosols (fTH) make up approximately 8 percent of the route, occurring in drainageways and
slope seepage zones. It is assumed that 40 percent of the mTC soil map unit would be
practically salvageable using heavy equipment (Tetra Tech 2019).

3.5.3.5 Utilities

No soils field investigations occurred for the existing or proposed transmission line ROW. The
corridor crosses through 35 different land types on NFS lands. Mapping is available in the Soll
Hydrologic Reconnaissance Reports (Forest Service 1969, 1972, 1974).

3.5.3.6 Off-site Facilities

Locations of off-site facilities include either the Landmark or Burntlog Maintenance Facility
(depending on which alternative is selected) and the Stibnite Gold Logistics Facility. The
Landmark Maintenance Facility would be constructed on a previously disturbed borrow site. The
soils are mapped as mTC (Table 3.5-1) (Tetra Tech 2017). The Burntlog Maintenance Facility
would be located in one of the access roads borrow source locations (4.4 miles east of the
junction of Johnson Creek Road and Warm Lake Road along the proposed Burntlog Route),
The Stibnite Gold Logistics Facility would be constructed on an alluvial fan terrace above Big
Creek. Soils are mapped as Donnel sandy loam, 2 to 4 percent slopes (U.S. Department of
Agriculture, Natural Resources Conservation Service 2017). These are well drained soils
formed in alluvium weathered from granite. They have sandy loam textures in the solum, over
stratified loamy sand and sandy loam starting below 20 inches. A seasonal high-water table is
greater than 80 inches below the ground surface. Minor inclusions in the map unit include poorly
drained soils in the floodplain. The Stibnite Gold Logistics Facility would be located on private
land.

3.5.3.7 Existing Total Soil Resource Commitment

As defined in Section 3.5.1, Introduction and Scope of Analysis, TSRC is the conversion of a
productive site to an essentially non-productive site for a period of more than 50 years. Mining
excavations and dumps, roads, dedicated trails, parking lots, and other dedicated facilities (e.g.,
landfills, borrow sites, surface water management features, etc.) are examples of TSRC. As
shown previously in Figure 3.5-1, the activity area for TSRC has been defined as NFS lands
within the subwatersheds within which the SGP takes place.

Existing TSRC within the 16 subwatersheds encompassing where disturbance associated with
the SGP would occur (Table 3.5-3) was mapped with the use of a geographic information
system (ArcGIS) with relevant digital spatial layers including Lidar-generated terrain maps,
aerial photographs, road and trail layers, and previous mapping of disturbed areas. Additional
mapping details and methodology of existing TSRC is provided in Appendix G-1

(TSRC Methodology) and figures depicting existing TSRC are provided in Appendix G-2
(TSRC Analysis Figures) and in Chapter 4, Environmental Consequences, Section 4.5, Soils
and Reclamation Cover Materials.

Stibnite Gold Project Draft Environmental Impact Statement 3.5-20



3 AFFECTED ENVIRONMENT
3.5 SOILS AND RECLAMATION COVER MATERIALS

Table 3.5-3 Analysis Area Subwatersheds, Activity Area, and Existing Total Soil
Resources Commitment

Existing Percent
Activit TSRC in Existin
Subwatershed SUbgitrEShed Areay Activity TSRC ig
(acres) Area Activity
(acres) Area
Headwaters East Fork South Fork Salmon River 15,974 5,034 171 3%
Sugar Creek 11,497 2,021 57 3%
No Man’s Creek-East Fork South Fork Salmon 17,885 413 31 1%
River! (Payette National Forest)
No Man'’s Creek-East Fork South Fork Salmon 1,837 516 11 2%
River! (Boise National Forest)
Porcupine Creek-Johnson Creek 21,516 2,796 78 3%
Riordan Creek 14,411 883 17 2%
Trapper Creek-Johnson Creek 12,129 2,518 37 1%
Ditch Creek-Johnson Creek 16,222 3,628 48 1%
Burntlog Creek 25,194 9,417 99 1%
Sheep Creek-Johnson Creek 10,403 3,178 28 1%
Lunch Creek-Johnson Creek 15,414 7,322 98 1%
Headwaters Johnson Creek 23,385 10,305 89 1%
Warm Lake Creek 15,093 6,820 160 2%
Six-Bit Creek South Fork Salmon River 15,087 7,105 63 1%
Curtis Creek 17,476 8,280 74 1%
Upper Big Creek 18,436 13,429 103 1%
Table Source: AECOM 2020
Table Notes:

1 The eastern portion of the No Man’s Creek-East Fork South Fork Salmon River subwatershed is within the Payette
National Forest and the western portion is in the Boise National Forest.

TSRC=Total Soil Resource Commitment.

3.5.3.8 Existing Detrimental Soil Disturbance

As defined in Section 3.5.1, Introduction and Scope of Analysis, DD is the alteration of natural
soil characteristics that results in immediate or prolonged loss of soil productivity and soil-
hydrologic conditions. Areas considered for TSRC are excluded from this requirement, but DD
applies to vegetation clearing for new and upgraded utility corridors in areas that are available
for multiple uses on Forest Service lands. The activity area for DD has been defined as the new
and upgraded transmission line corridor where it occurs on NFS lands. Existing DD within the
transmission line ROW is estimated at 8 percent. This is a very rough estimate based on
average extent of DD from ground-based forest harvesting operations in the Forest Service
Northern Region (Reeves et al. 2012).
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3.5.3.9 Soil Contamination/Chemistry

The proposed mine site occurs in an area containing numerous highly mineralized zones, and
natural background concentrations of some metals are known to be relatively high in some soils
and regolith (i.e., the unconsolidated material below the soil profile and on top of bedrock). In
addition, elevated levels of arsenic, antimony, and mercury have been observed in soils
contaminated by legacy mining operations (URS Corporation 2000). Some known locations of
contamination were previously remediated, but it is possible that additional areas of
contamination would be exposed and observed during SGP-related construction, operations,
and closure and reclamation. Midas Gold evaluated 4,828 exploration soil samples collected
from undisturbed areas adjacent to the mine site. The mean concentrations of antimony

(11.63 parts per million [ppm]) and mercury (0.94 ppm) from the samples! are high but are still
within the highest screening-level phytotoxicity criteria concentrations from various literature
references and federal agencies in U.S. and Canada cited in the Reclamation and Closure Plan
(Tetra Tech 2019). The mean concentration of arsenic (94.40 ppm) from the samples is five
times higher than the U.S. Environmental Protection Agency’s ecological soil screening level for
arsenic and nearly twice as high as the highest screening-level phytotoxicity criteria
concentration from other various sources (Tetra Tech 2019). A principal concern regarding the
re-use of soil and rock at the mine site is the high metals concentrations that may remain and
complicate revegetation plans for reclaimed areas. Total arsenic was identified as having the
greatest potential for phytotoxicity in plants growing on reclaimed (and historical) mine lands at
the mine site.

1 It should be noted the samples were not analyzed using EPA-approved methodologies for environmental analysis.
Samples were analyzed using exploration lab methodologies that have more aggressive extraction methods
(resulting in potentially higher concentration outputs), which are not typically compared to these environmental
screening levels.
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3.6 NOISE
3.6.1 Introduction and Scope of Analysis

Noise is typically characterized as unwanted sound. Because the natural existing ambient
sound is generally not considered a problem, it is not typically classified as noise. The ambient
sound level is a composite of sound from all sources, including the natural background and
anthropogenic sources. When measured the ambient sound is the total sound received by the
microphone of a sound level meter. Existing ambient sound levels are often the starting point for
analyzing project-associated noise impacts, because such environmental noise analysis
typically compares project-associated noise to either existing ambient or natural background
sound based on applicable adverse effect or impact assessment criteria. This section addresses
the affected noise environment as it is related to humans and human activity. Effects of noise on
non-human species is addressed in sections related to fish resources and fish habitat and
wildlife and wildlife habitat (Sections 3.12, 3.13, 4.12, and 4.13).

The effects of noise on people can include general annoyance, interference with speech
communication, sleep disturbance, and, in the extreme, hearing impairment. At any location,
both the magnitude and frequency of environmental noise may vary considerably over the
course of each day and throughout the week and year. This variation is caused not only by
various noise source activities, but also by changing weather conditions, effects of seasonal
vegetative ground cover, presence of ice or flowing water from nearby creeks and rivers, and
wind.

Reference examples of outdoor and indoor noise levels are provided in Table 3.6-1 as context
for describing existing conditions. These levels are measured in terms of “A-weighted” decibels
(dBA), which are used to guantify sound and its effect on people (U.S. Environmental Protection
Agency [EPA] 1978), and emphasize frequencies best heard by humans. The equivalent noise
levels (Leg) is the measured or calculated noise level energy average over a specific period of
time (such as 1 hour or 24 hours). Noise levels listed in Table 3.6-1 represent Day-Night sound
levels (Lon), an energy-averaged value over a 24-hour period that reflects increased sensitivity
to noise when people are usually sleeping.
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Table 3.6-1 Examples of Noise Levels

Outdoor Noise Levels (dBA, Lpn) Indoor
Jet flying over at 1,000 feet 100 Rock band
Gas lawn mower at 3 feet 90 Blender at 3 feet
Next to busy highway 88
0:75-mile from touchdown at major 86 Garbage disposal at 3 feet
airport
Noisy urban area during the day 70 Vacuum cleaner at 10 feet
Wooded suburban residential 51 Refrigerator at 3 feet
Rural residential 39
Wilderness Ambient 35 Library

Table Source: Caltrans 2009; EPA 1978

Table Notes:
dBA = A-weighted decibel

Lan = Day-night sound level, expressed in dBA

The analysis area for noise includes areas within a 5-mile radius of the major Stibnite Gold
Project (SGP) components (i.e., mine site, access routes, utilities, and off-site facilities)

(Figure 3.6-1). This is the analysis area for noise because noise levels attenuate (i.e.,
decrease) as a function of the distance from the source (i.e., divergence), ground absorption,
atmospheric conditions, and the presence of physical barriers. Due to these factors noise levels

will vary throughout the analysis area.

The following general terms are used in the noise analysis to describe different types of sound:

e Noise — Typically, unwanted sound

¢ Ambient sound — The combination of sound from all sound sources, natural or man-
made, at any specific time or place.

e Background sound — The sound level that already exists before or without the SGP.

e SGP-attributed sound — Any sound produced by the SGP that was not already part of
the existing background sound.

e Baseline plus SGP Sound — The energy sum of the existing background sound and the
SGP-attributed sound. All other things remaining equal, the baseline plus SGP sound
level would become the new ambient sound if the SGP was implemented.
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Figure Source: AECOM 2020

Figure 3.6-1 Noise Sources and Receptors in the Analysis Area
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3.6.2 Relevant Laws, Regulations, Policies, and Plans

3.6.2.1 Federal Regulations

The Noise Control Act of 1972 established a national policy to promote an environment free
from noise that jeopardizes public health or welfare. The Noise Control Act directed the EPA to
identify acceptable limits under various conditions that would protect public health and welfare
with an adequate margin of safety. EPA published a summary of these acceptable limits in
1978, as follows:

e Average hourly noise level (Legin) of less than or equal to 55 dBA for outdoor areas
where people spend limited amounts of time, such as school yards or playgrounds.

¢ Day-night noise level (Lpn) of less than or equal to 55 dBA for outdoor areas at
residences, farms, and other areas where people spend varying amounts of time, where
quiet is a basis for the use of such areas.

However, EPA stressed that the protective levels should “not be viewed as standards, criteria,
regulations, or goals. Rather, they should be viewed as levels below which there is no reason to
suspect that the general population will be at risk from any identified effects of noise”

(EPA 1978). Therefore, the EPA levels are guidance levels rather than enforceable standards or
regulations. The EPA guidance levels do not apply to biological resources such as fish and
wildlife. Methods used to evaluate noise impacts to fish and wildlife are discussed in

Section 3.12, Fish Resources and Fish Habitat, and Section 3.13, Wildlife and Wildlife Habitat.

3.6.2.2 EPA Guidance on Ambient Noise Levels

Guidance on safe noise levels, which can be used to assess impacts of a project on public
health and welfare, is available from EPA (1974, 1978). Table 3.6-2 shows outdoor and indoor
noise levels identified by EPA to protect public health and welfare, expressed as Legoan Or Lpn
(based on the dBA over a 24-hour period). Note that the acceptable noise levels listed in the
table are not “peak,” but are 24-hour averages over several years. These values are not
standards but are levels where the general population would not be expected to be at risk from
the identified effects of the noise (EPA 1978).
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Table 3.6-2 Yearly Values that Protect Public Health and Welfare with a Margin of

Safety
Effect Safety Level Area

Hearing Loss Leg24h <70 dBA All areas.

Outdoor Activity Interference and Lpn2sah £55 dBA Outdoors in residential areas and farms,

Annoyance and other outdoor areas where people
spend widely varying amounts of time,
and other places where quiet is a basis
for use.

Indoor Activity Interference and Lpon <45 dBA Indoor residential areas.

Annoyance Legzan <45 dBA Other indoor areas with human activities,
such as schools, etc.

Table Source: EPA 1978

Table Notes:

dBA = A-weighted decibel.

Leqg24n = Equivalent sound level for 24-hour period, expressed as dBA.
Lon = Day-night sound level, expressed as dBA.

Lon24n = Day-night sound level, expressed as dBA over a 24-hour period.

3.6.2.3 State Regulations

The ldaho Administrative Procedures Act does not contain regulations relating to environmental
noise. Therefore, there are no state noise regulations applicable to the SGP.

3.6.2.4 Local Regulations

There are no applicable local county noise ordinances for Valley County, Idaho.

3.6.2.5 National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for noise and include various
objectives, guidelines, and standards for this purpose.
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3.6.3 Existing Conditions

Describing the existing conditions that would potentially be affected by SGP-related noise
involves identifying noise-sensitive receptors, characterizing baseline ambient noise levels, and
characterizing landscape features (e.g., terrain, vegetation) that may affect noise transmission.

3.6.3.1 Noise-Sensitive Receptors

The proposed mine site is located in the upper East Fork South Fork Salmon River (EFSFSR)
drainage approximately 44 air miles northeast of the City of Cascade, Idaho. The current access
from State Highway (SH)-55 to the mine site is via the Warm Lake Road (County Road [CR] 10-
579) to Johnson Creek Road (CR 10-413) (in summer) or South Fork Salmon River Road
(National Forest System Road [FR] 50674) (in winter), and then Stibnite Road portion of the
McCall-Stibnite Road (CR 50-412) (Figure 3.6-1).

At the mine site the primary human noise-sensitive receptors (NSRs) would be mine site
workers. Outside the mine site, the primary human NSRs would be residents and recreational
land uses (e.g., campgrounds, lookouts, trails, dispersed recreational uses in wilderness areas,
including undeveloped campsites). Analyzed NSRs are listed in Tables 3.6-3 and 3.6-4, for
locations with (NSRs 1 through 9) and without (NSRs 10 through 12) baseline noise
measurements, respectively.

Table 3.6-3 Baseline Ambient Sound Levels

Baseline
Ambient

ID Name Location and Existing Noise Characterization
Sound Level

(dBA)12

Site 1 EFSFSR 40 Leqin Located in the EFSFSR valley near the proposed
Valley mine pit locations to characterize baseline ambient
noise levels where mining operations would occur.

Site 2 Miller 50-51 Lbon Located near a residence on Johnson Creek Road
Residence (CR 10-413) between Stibnite Road (CR 50-412) and
Meadow Creek Lookout site to characterize baseline
ambient noise levels near the highway that trucks
would use to access the mine site via the temporary
YPR3,

Site 3 Meadow 45 Leqin Located at the Meadow Creek Lookout site off
Creek Lookout Meadow Creek Lookout Road (FR 51290) to
characterize baseline ambient noise levels in
undeveloped areas and near the proposed Burntlog
Route*; general noise levels in adjacent wilderness
areas.

Site 4 Burnt Log 40 Leqin Located approximately 100 feet from FR 50447
Road (Burnt Log Road) to characterize baseline ambient
noise levels in undeveloped areas near the proposed
Burntlog Route, and for use in characterizing general
noise levels in adjacent wilderness areas.
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Baseline
Ambient . . . . .
ID Name Location and Existing Noise Characterization
Sound Level
(dBA)L.2
Site 5 Forest Service 34-40 Lon Located at a Forest Service campground near
Camp at Johnson Creek Road (CR 10-413) and Landmark
Landmark Airfield to characterize baseline ambient noise levels
near this higher volume roadway along the Yellow
Pine Route where other noise sources (e.g., aircraft)
also are present.
Site 6 Forest Service 34-49 Lpn Located on the southwest shoreline of Warm Lake to
Summer characterize baseline ambient noise levels near
Home/Warm Forest Service summer home and recreation areas
Lake associated with Warm Lake.
Recreation
Areas
Site 7 Warm Lake 47-52 Lpn Located approximately 150 feet north of Warm Lake
Road Road (CR 10-579) and directly east of Warm Lake to
characterize baseline ambient noise levels along this
frequently used road, at Warm Lake Campground,
near the proposed Burntlog Route.
Site 8 Granite 61-64 Lon Located at a commercial shop along Warm Lake
Excavation Road (CR 10-579) in Cascade, with a residence
Shop in nearby, to characterize baseline ambient sound
Cascade levels near the highway.
Site 9 Southern 51-52 Lown Located approximately 7 miles east of SH 55 along
Pines Warm Lake Road (CR 10-579) to characterize
Plantation baseline ambient noise levels along this frequently
Property used highway near a group of private residences.
Table Source: HDR, Inc. 2017 a,b

Table Notes:

1 Presented hourly Leq values (Leqin) are averaged from daytime (i.e., from 7:00 AM and 10:00 PM) hourly baseline
measurement data collected over a period of multiple consecutive days.

2 Presented Lpn values are calculated from 24-hour baseline measurement data collected over a period of multiple
consecutive days (HDR, Inc. 2017a,b).

3 The proposed Yellow Pine Route is the current summer access from SH 55 to the mine site via Warm Lake Road
(CR 10-579), Johnson Creek Road (CR 10-413), and Stibnite Road (CR 50-412).

4 The proposed Burntlog Route includes Warm Lake Road (CR 10-579), FR 447 (Burnt Log Road), Thunder
Mountain Road (FR 50375), and a new connector segment from Burnt Log Road (FR 447) to Thunder Mountain

Road (FR 50375).

Noise measurement sites 2, 3, 5, 6, 8, and 9 are considered human use NSRs for this analysis
because they represent residences or recreational land uses (e.g., campgrounds, lookouts,
trails, dispersed recreation uses in wilderness areas, including undeveloped campsites). Site 1
represents ambient sound levels near the mine site. Site 4 is not considered an NSR, but the
sound levels measured at Site 4 represent—Ilike the levels measured at Site 3—ambient sound
levels in adjacent wilderness areas. Site 7 also is not considered to be an NSR but
characterizes traffic noise along Warm Lake Road (CR 10-579).
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Residences are located near Warm Lake Road (CR 10-579) in Cascade and approximately

7 miles east of SH 55 on the Southern Pines Plantation Property. Recreational land uses
located near Warm Lake Road (CR 10-579) include the Warm Lake Campground, a U.S. Forest
Service (Forest Service) summer home, and recreational areas along the southwest shoreline of
Warm Lake. These noise-sensitive receptors are in the vicinity of both the Yellow Pine Route
and the proposed Burntlog Route.

Several residences, the Forest Service Camp at Landmark, and the Ice Hole Campground, are
located near Johnson Creek Road (CR 10-413) between Warm Lake Road (CR 10-579) and
Stibnite Road (CR 50-412), with additional residences located near Johnson Creek Road

(CR 10-413) in Yellow Pine.

The Meadow Creek Lookout is located just north of Meadow Creek Lookout Road (FR 51290),
which would be used to access a proposed portion of the Burntlog Route. The Frank Church-
River of No Return Wilderness Area is located east of the proposed Burntlog Route and there
are several hiking trails in the vicinity. The closest is the Mule Hill Trailhead (National Forest
System Trail #219).

3.6.3.2 Baseline Ambient Noise Level Measurements

Outdoor baseline ambient sound levels were measured at five locations in the analysis area in
July and August of 2014 and at four additional locations in July and August of 2016 (HDR, Inc.
2017a,b). Table 3.6-3 provides a description of each site along with summarized baseline
sound levels. The noise measurement locations (Sites 1 through 9) are shown in Figure 3.6-1.
Sites with assumed nighttime human use, such as residences and campgrounds are reported
| dBA, Lon, those with assumed daytime only use are reported in dBA, Leo.

Three additional locations have been identified as human use NSRs for this analysis.
Table 3.6-4 provides a description of these additional NSRs along with reference baseline
sound levels. Measured noise levels were not available for these areas, but baseline levels
were estimated based on similarity to other sites with measurements.

Table 3.6-4 Additional Human Use NSRs

Baseline
ID Name Ambient Location and Existing Noise Characterization
Sound Level

Site 10 Yellow Pine 50-51 Lown Located in Yellow Pine village. No noise
measurements were taken from this site, but baseline
sound levels assumed to be similar to Site 2, on the
basis of similar distance to shared nearby roadway(s)
and proximity of residences.

Site 11 Ice Hole 50-51 Lon Located at Ice Hole Campground in the Boise
Campground/ National Forest. No noise measurements were taken
Boise National from this site, but baseline sound levels assumed to
Forest be similar to Site 2, on the basis of similar distance to

shared nearby roadway.
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Baseline
ID Name Ambient Location and Existing Noise Characterization
Sound Level
Site 12 Mule Hill 40-45 Leqin Located at the Mule Hill Trailhead. No noise
Trailhead measurements were taken from this site, but ambient

sound levels assumed to be in the range of Site 3
and Site 4 sound levels.

Table Source: AECOM 2020

3.6.3.3

Landscape Features

The mine site is located in the Payette National Forest in the upper drainage basin for the
EFSFSR. The mine site area is characterized by narrow valleys surrounded by steep
mountains. Elevations along the valley floors range from 6,000 to 6,600 feet above mean sea
level. The surrounding mountains and areas in the Frank Church-River of No Return Wilderness
area reach elevations over 9,000 feet above mean sea level. Off-site facilities, much of the
Burntlog Route, and the transmission line corridor are in the Boise National Forest with a similar
topography and terrain. On the western edge of the SGP area, access routes and transmission
lines are in wider valley bottoms. Noise levels attenuate (i.e., decrease) as a function of the
distance from the source (i.e., divergence), ground absorption, atmospheric conditions, and the
presence of physical barriers (i.e., landscape features).
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3.7 HAZARDOUS MATERIALS

3.7.1 Introduction and Scope of Analysis

This section addresses hazardous materials other than development rock and process tailings
that would be utilized by the Stibnite Gold Project (SGP). Hazardous materials are substances
which may pose a risk to human health, wildlife, or the environment. Hazardous materials that
would be used and/or transported for the proposed mining activities include diesel fuel,
gasoline, lubricants, antifreeze, chemical reagents and reactants (including sodium cyanide and
sulfuric acid), antimony concentrate, mercury containing residuals, lime, explosives, and other
substances.

When not properly managed, hazardous materials can represent potential risks to human
health, the environment, and wildlife. Spills or accidental releases of hazardous materials can
impact air, surface water, groundwater, soil, vegetation, wildlife, fish and other aquatic
resources and public health and safety; they can occur during transportation to and from a site,
during storage and use activities, or through improper disposal of waste materials.

This section reviews the relevant laws, regulations, policies and plans that pertain to the use of
hazardous materials at a mine site and evaluates the existing conditions in the SGP area
regarding past releases and current use of hazardous materials.

The analysis area for hazardous materials includes:

e The proposed mine site (including all operational areas and haul roads);

e Proposed off-site facilities: Stibnite Gold Logistics Facility and the Maintenance Facility
locations. The proposed Stibnite Gold Logistics Facility would be used as a central depot
for consolidating loads and deliveries;

e Access roads: Warm Lake Road (County Road [CR] 10-579), from Cascade past the
Stibnite Gold Logistics Facility, continuing to Landmark and northeast to the mine site via
the proposed Burntlog Route; and the Yellow Pine Route: Johnson Creek Road (CR 10-
413) and the Stibnite Road portion of the McCall-Stibnite Road (Stibnite Road; CR 50-
412), from the village of Yellow Pine to the mine site; and

o Watershed tributaries of the East Fork South Fork Salmon River (Sugar Creek, Meadow
Creek, Johnson Creek, Riordan Creek, Burntlog Creek, and Trout Creek); and tributary
streams to the South Fork of the Salmon River (Cabin Creek and Warm Lake Creek).

Figure 3.7-1 presents an overview of the SGP and the mine site, off-site facilities, and access
roads which is the analysis area for hazardous materials as described above.
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3.7.2 Relevant Laws, Regulations, Policies, and Plans

3.7.2.1 Occupational Safety and Health Administration

The Occupational Safety and Health Administration Hazard Communication (29 Code of
Federal Regulations [CFR] 1910.1200) provides a uniform system of labeling and
communicating hazards associated with hazardous chemicals.

3.7.2.2 Mine Health and Safety Hazard Communication
Standards

The U.S. Department of Labor Mine Safety and Health Administration regulation specifies
methods for testing, evaluation and approval of mining products (30 CFR 5 through 36) and
procedures for hazard communication which identifies chemicals at the mine, training to
determine hazardous chemicals, and establishes a hazardous communication program

(30 CFR 47).

3.7.2.3 Idaho Regulations on Hazardous Materials

Idaho enforces regulations on hazardous materials administered through the ldaho Department
of Environmental Quality (IDEQ), under Idaho Administrative Code IDAPA 58.01.05 . The
regulations are identical to federal rules and incorporated by reference where applicable.
(IDAPA 58.01.13 is the state’s rules for Ore Processing By Cyanidation which does not have a
federal equivalent rule).

3.7.2.4 U.S. Department of Transportation Hazardous Materials
Transportation Permit

The permit governs the transport of hazardous materials as defined by the U.S. Department of
Transportation and requires specific employee training and security and contingency planning.
The U.S. Department of Transportation regulations in 49 CFR 100-185 define hazardous
materials and establish regulations for the safe and secure transportation of hazardous
materials in commerce.

Consultation and coordination with the Federal Motor Carrier Safety Administration should be
made for shipments of hazardous materials requiring a Hazardous Material Safety Permit,
pursuant to 49 CFR 385.403.

3.7.2.5 Idaho Regulations on Hazardous Waste Transport

Idaho Statues Title 49 Chapter 22 regulates the transportation of hazardous wastes in the state.
Regulations include requirements for permits, endorsements, insurance, various enforcement
provisions including an enforcement fund, and other provisions to ensure safe hazardous waste
transport in the state. The permitting process and permits remain state controlled, though Idaho
has incorporated several federal regulations by reference and utilizes the federal process and
federal forms for implementation.
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Figure Source: AECOM 2020

Figure 3.7-1 Hazardous Materials Analysis Area
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3.7.2.6 Department of Justice Bureau of Alcohol, Tobacco,
Firearms and Explosives

The agency regulates the sale, possession, transport, storage, security, and use of explosives.
The agency also plays a vital role in regulating and educating the explosives industry.

3.7.2.7 The International Cyanide Management Code

The International Cyanide Management Code is a voluntary initiative for the gold and silver

mining industries and provides guidelines pertaining to the manufacture, transportation, storage,
and use of cyanide. Midas Gold Idaho, Inc. (Midas Gold) has indicated their intent to design and
operate the cyanidation facility in compliance with the International Cyanide Management Code.

3.7.2.8 The Comprehensive Environmental Response,
Compensation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability Act and its
regulations (Superfund, 40 CFR 300-375) establish liability provisions related to the clean- up of
hazardous waste sites, accidents, spills and other releases, pollutants, and contaminants to the
environment. Hazardous substances are included in 40 CFR Table 302.4, which lists hazardous
substances and reportable quantities, including the types of materials used in mining activities.

The Superfund Amendments and Reauthorization Act is an amendment and reauthorization of
the Comprehensive Environmental Response, Compensation, and Liability Act to require
facilities with hazardous chemicals in quantities above certain thresholds to provide reporting
under Title Il of the Superfund Amendments and Reauthorization Act. The regulation
establishes reporting requirements for any “hazardous substances” and “extremely hazardous
substances.” Hazardous substances and petroleum products such as gasoline, diesel, or
propane are subject to reporting requirements (Threshold Planning Quantities) under the
Emergency Planning and Community Right-to-Know Act, Sections 311 and 312. Extremely
hazardous substances are subject to reporting requirements under Section 313.

3.7.2.9 Resource Conservation and Recovery Act

Hazardous wastes, as defined in Subtitle C of the federal Resource Conservation and Recovery
Act (RCRA) regulations, are governed by the U.S. Environmental Protection Agency (EPA) in
40 CFR 260-273 and also in the Idaho equivalent state Hazardous Waste Management Act and
Idaho Administrative Procedure Act regulations 58.01.05, Rules and Standards for Hazardous
Waste. The regulations apply to the generation, storage, transport, and disposal of regulated
hazardous waste at the mine site. The types of materials used in mining activities and that
would be subject to these requirements could include liquid waste materials with a flash point
less than 140 degrees Fahrenheit, spent solvent-containing wastes, and reactive cyanide and
corrosive liquids (acids and bases). The identification and listing of hazardous waste is
regulated under 40 CFR 261, and also pertains to hazardous waste management to include
regulatory program requirements.
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3.7.2.10 Oil Pollution Act of 1990

The Oil Pollution Act of 1990 amended the Clean Water Act to address prevention, response,
and cleanup for oil pollution incidents. This act requires qualifying oil storage facilities to develop
spill prevention, control and countermeasure plans in accordance with 40 CFR 112.

3.7.2.11 EPA Risk Management Plan Rule

Section 112(r) of the 1990 Clean Air Act Amendments sets forth a series of requirements aimed
at preventing and minimizing the consequences of accidental chemical releases. These
requirements are the basis of a rule on “Risk Management Programs for Chemical Accidental
Release Prevention” promulgated by the EPA on June 20, 1996 (40 CFR 68). The rule applies
to public and private facilities that manufacture, process, use, store, or otherwise handle
regulated substances at or above specified threshold quantities ranging from 500 to 20,000
pounds. The rule requires facilities that use extremely hazardous substances to develop a Risk
Management Plan with critical information to assist local fire, police, and emergency response
personnel in preparation for and response to chemical emergencies.

3.7.2.12 National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition related to hazardous materials
transport, use, and disposal and include various objectives, guidelines, and standards for this
purpose.

3.7.3 Existing Conditions

The SGP area has been extensively disturbed by past activities. Historic activities involved the
use of hazardous materials including, but not limited to, diesel, gasoline, jet fuel, lubricants,
hydraulic oils, chemical reagents, including sodium hypochlorite, sodium hydroxide, copper
sulphate, lead acetate, and cyanide (Bradley et al 1943).

Mining history in the area spans from the late 1800s to present: Meadow Creek Mine from 1919
to 1938; Yellow Pine Mine from 1937 to 1952; relatively little mining activity from 1953 to
1978;mining activities by Hecla Mining Company at the Yellow Pine pit and Bradley-era
stockpiles from 1978 to 1998. Other former operators include Louisiana Land and Exploration
Company, Canadian Superior Mining (U.S.) Ltd., El Paso Mining and Milling, Rancher’s
Exploration Company (Ranchers), Twin Rivers Exploration, MinVen Corporation, Pioneer Metals
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Corporation, Barrick Gold Corporation (formerly American Barrick Resources), and Stibnite
Mines. Inc.

A more extensive summary of mining history in the area is presented in the Stibnite Gold Project
Hazardous Materials Baseline Study (HDR, Inc. [HDR] 2017), which was prepared in 2015 and
updated in 2017. Legacy mining features and related activities are shown on Figure 3.7-2.

Current exploration includes activities at Yellow Pine pit, West End pit, and Hangar Flats from
2011 to present.

3.7.3.1 Mine Site

Current exploration-related activity is occurring in the three major identified deposits at the mine
site: Yellow Pine, West End, and Hangar Flats (Figure 2.3-2, Alternative 1 Mine Site Layout) as
well as those areas as defined in the Golden Meadows Exploration Project Plan of Operations
(Midas Gold 2011, 2016a).

Centrally located support facilities for these exploration activities include the personnel camp,
offices, maintenance shop area, a helipad and hangar, and an airstrip.

In the course of day-to-day exploration activities, Midas Gold currently stores and uses various
substances classified as hazardous materials. These include petroleum products (e.g., fuels,
lubricants, and motor oils), over-the-counter cleaning agents, batteries, tires, and other routine
materials used to support drill rigs, generators, water pumps, vehicles, helicopters, and other
operating needs (HDR 2017).

Existing fuel infrastructure for the exploration activities consists of a primary fuel storage area, a
secondary fuel storage area, the shop area, and the hangar fuel storage area. Table 3.7-1
summarizes petroleum use and storage locations at the existing exploration operations. The
primary fuel storage area includes four double-walled, 10,000-gallon aboveground storage tanks
(ASTs); two double-walled, 4,000-gallon ASTs within tertiary containment; and two single-
walled, 500-gallon ASTs within secondary containment. The primary fuel storage area is
covered. The secondary fuel storage area is located near the shop and includes two double-
walled, 2,500-gallon gasoline ASTs (Figure 3.7-3). The shop area fuel storage area includes
two double-walled, 500-gallon used oil ASTs and three generators. The primary diesel
generator is located at the personnel camp northwest of the shop area (Figure 3.7-3). The other
two generators at the shop area are used as backup power generation for offices and water
facilities. Southwest of the shop area is the hangar fuel storage area which includes one 5,000-
gallon AST and one 2,500-gallon AST for storage of Jet A fuel. In addition, there are mobile
ASTs associated with drums of heating oil located in emergency tents around the site. The
location of the emergency tents varies depending on activities. There also are fly tanks used for
helicopter-supported fueling of remote drill rigs and other miscellaneous equipment.
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Figure Source: Midas Gold 2016b, Figure 4-2.

Figure 3.7-2 Past Mining and Related Activities at the Mine Site
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Figure Source: Midas Gold 2016b

Figure 3.7-3 Existing Mine Site Support Facilities
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According to the Stibnite Gold Project: Hazardous Materials Baseline Study 2017 baseline study
(HDR 2017), the storage tanks are situated within secondary containment and routinely checked
for leakage or spillage. If spills occurred, they would be responded to and reported in
accordance with the site Spill Prevention, Control, and Countermeasure Plan, as well as state
and federal regulations. The most recent reported spill was in February 2012.

The ASTs meet the requirements of the Oil Prevention Pollution regulation (40 CFR 112). Midas
Gold annually reports on-site diesel and Jet A fuel storage in accordance with Tier Il reporting
requirements under the Emergency Planning and Community Right-to-Know Act (40 CFR 370).

Midas Gold has developed a solid waste management plan to assist with the storage, handling,
and disposal of solid, special, and hazardous waste streams (HDR 2017). This plan was
developed in accordance with state and federal regulations pertinent to waste, although the
existing exploration activities are currently considered a Very Small Quantity Generator under
RCRA (40 CFR262.14). The solid waste management plan establishes procedures to identify
hazardous waste and protocols to track, collect, and dispose of hazardous materials in
accordance with state and federal regulations. The plan also outlines methods to minimize the
generation of hazardous waste (e.g., using industrial soaps in place of solvents wherever
possible).

Table 3.7-1 Petroleum Storage Locations, Types, and Volumes: Table 3.7-1a —
Table 3.7-1d

Table 3.7-1a Petroleum Storage Locations, Types, and Volumes — Primary Fuel Storage

Area
No. of uantity per tank
Location Contents Q y P Containment
Tanks (gallon)
Fuel Farm Diesel 4 10,000 Double-walled tanks, concrete
basin
Fuel Farm Diesel 2 4,000 Double-walled tanks, concrete
basin
Fuel Farm Diesel 2 500 Single-walled portable tanks,
concrete basin (inactive)

Table Source: Midas Gold 2017
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Table 3.7-1b Petroleum Storage Locations, Types, and Volumes — Secondary Fuel
Storage Area and Hangar Fuel Storage Area

No. of uantity per tank
Location Contents Q Y P Containment
Tanks (gallon)

Near Shop Gasoline 2 2,500 Double-walled tank with HDPE-
lined tertiary containment

Near Hangar Jet A 1 5,000 Double-walled tank with HDPE-
lined tertiary containment

Near Hangar Jet A 1 2,500 Double-walled tank with HDPE-
lined tertiary containment

Near Hangar Jet A 3 55 Single-walled tanks, 55-gallon
fuel storage drums, HDPE-lined
secondary containment

Table Source: Midas Gold 2017

Table Notes:

HDPE = high density polyethylene.

Table 3.7-1¢c Petroleum Storage Locations, Types, and Volumes — Shop Area

. No. of Quantity per Tank .
Location Contents Containment
Tanks (gallon)

Inside Shop Used Oil 2 500 Double-walled tank

Shop Generator Diesel 1 <250 Lined secondary containment
Main Power Diesel 1 <250 Double-walled tank
Generator

Backup Generator Diesel 1 <250 Lined secondary containment

Table Source: Midas Gold 2017

Table 3.7-1d Petroleum Storage Locations, Types, and Volumes — Miscellaneous Fuel

Homestake

Storage
No. of uantity per tank
Location Contents Q Y P Containment
Tanks (gallon)
Gestrin Well — Diesel 1 <250 Lined secondary containment
Hangar Flats
Water Station
Emergency Tent — Heating Oil 1 55 (seasonal) Lined secondary containment
Hangar Flats
Emergency Tent — Heating Oil 1 55 (seasonal) Lined secondary containment
DMEA
Emergency Tent — Heating Oil 1 55 (seasonal) Lined secondary containment
Yellow Pine
Emergency Tent — Heating Oil 1 55 (seasonal) Lined secondary containment

Table Source: Midas Gold 2017

Table Notes:

DMEA = Defense Minerals Exploration Administration.
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3.7.3.2 Access Roads

Current access roads used for the transport of hazardous materials to the mine site include:
Warm Lake Road (CR 10-579) from Cascade, continuing to Landmark and then on Johnson
Creek Road (CR 10-413) to the village of Yellow Pine and Stibnite Road (CR 50-412) to the
mine site.

The largest volume of hazardous materials currently used at the mine site is petroleum
hydrocarbons (e.g., diesel, unleaded gasoline, and Jet A fuel). Fuels are transported via tanker
truck annually; the transportation of these fluids presents the greatest existing risk for spills and
releases to the environment. Exploration-related fuel transportation to the site by Midas Gold
has been occurring since 2011 and has consisted of an overall total of 195 fuel trips using

279 fuel tankers, each with a capacity between 4,000 and 4,500 gallons. This work was
performed under the fuel transportation Standard Operating Procedure protocol ESOP_004
Fuel Transportation (Midas Gold 2016c). There have been no reported spills or releases
associated with the transport of this fuel. (There was a small fuel spill associated with a plane
crash in February 2012, described below.)

3.7.3.3 Past Releases, Remediation, and Mitigation

Previous reclamation, remediation, and mitigation activities conducted in the SGP area by other
operators are described in detail in the Hazardous Materials Baseline Report completed in
2015, updated in 2017 (HDR 2017). The baseline report also presents a listing of recognized
environmental conditions identified during previous environmental assessments conducted in
2010.

The following remediation efforts specifically associated with hazardous waste and other
contaminated materials at the mine site have been conducted:

e 2000: Waste oil, waste oil-contaminated debris, sludge, and asphalt sealer stored in
ASTs at the site were removed and disposed of in accordance with the applicable laws
and regulations governing disposal of hazardous waste (HDR 2017).

e 2002: Removed partial smelter stack and remaining ash in stack for off-site storage.
Removed contaminated soil and ash from portion of stack that burned in the 2000 forest
fire and placed in a U.S. Forest Service (Forest Service) repository on site, located on
top of the NW Bradley Waste Rock Pile. Highly contaminated ash and the wooden stack
was disposed off-site at an EPA regulated disposal facility (HDR 2017).

e 2005: Removed contaminated and hazardous materials from the Stibnite Millbuilding
and reportedly disposed off-site (HDR 2017).

o Areportable fuel spill occurred at the site on February 14, 2012. The spill was caused by
an airplane crash at the site. The crash released approximately 100 gallons of diesel fuel
onto a road adjacent to the airstrip. Snow, ice, and approximately 8 cubic yards of
impacted soil were excavated and removed from the site for treatment. No further action
was required.
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Results of a regulatory database search conducted by the Forest Service Krassel Ranger
District in 2015 revealed several operators at various sites within the former mine and
processing area were listed as having historical incidents or violations involving ASTs and
underground storage tanks, RCRA, and Comprehensive Environmental Response,
Compensation, and Liability Act (HDR 2017).

o Pioneer Metals installed one gasoline underground storage tank in 1981 near the
Stibnite West End Mine in Yellow Pine. It was closed and removed from the ground in
2002.

e Several historical petroleum releases, the largest of which was a major petroleum leak in
1990 from ASTs providing fuel to power generators adjacent to the Pioneer/Stibnite
Mine, Inc. processing facilities. Petroleum-contaminated soil was excavated, and limited
groundwater remediation was conducted because diesel fuel was reportedly present on
the groundwater’s surface. The site of release was never closed and Stibnite Mine, Inc.
was never formally released from liability.

e Several RCRA violations based on earlier mining activities, including a confirmed mining
metals release in 1979.

e RCRA wastes from the Stibnite Mine, Inc. mill building, assay laboratory, pilot plant, and
machine shop were containerized and transported off site for proper disposal during
historic site cleanup.

e The Forest Service and the EPA containerized and disposed of ash and residue
associated with the Meadow Creek Mill wire-wrapped wood smelter stack after it was
destroyed in a fire in 2000.

e The Stibnite mine was placed on the Federal Facilities Docket in 1991 Comprehensive
Environmental Response, Compensation and Liability Information System
No. 9122307607.

e The Stibnite/Yellow Pine mining area was proposed for listing on National Priorities List
in 2001, but no further action has been pursued since then.

e Removal actions for various mine wastes were conducted at the site in November 1998,
2003, August 2004, September 2005, and 2009.

In addition, a recent review of the IDEQ Terradex Facility Mapper, which provides online access
to Idaho and EPA regulatory database listings, revealed the following listings associated with
former operators of the mine site (IDEQ 2019):

¢ Hecla Mining Company Yellow Pine is listed on Mine Cyanidation PermitFacilities
(CN000012).

¢ Hecla Mining Company Yellow Pine: General Mine Sites (GM0069); Mine Remediation
Action Sites (RA0069); RCRA Hazardous Waste Sites (IDD980665459)

¢ Midas Gold Mine General Mine Sites (GM0301)
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In summary, the Stibnite Mining District was proposed for listing on the National Priorities List in
2001; however, no further action was taken by EPA to designate the Stibnite Mining District as a
Superfund Site. Past mining activities have deposited metals, spent and neutralized ore, waste
rock, and mine tailings over large portions of the site. Contaminants associated with past mining
operations include heavy metals and cyanide in area soil, groundwater, seeps, and sediments.
The IDEQ has monitored associated cleanup and site operation and maintenance activities.
Additional information on these legacy impacts are covered in Section 3.5, Soils and
Reclamation Cover Materials and Section 3.9, Surface Water and Groundwater Quality.

The mining, milling, and processing activities created numerous legacy impacts including
underground mine workings, multiple open pits, development rock dumps, mine workings,
tailings deposits, heap leach pads, spent heap leach ore piles, a mill and smelter site, three
town sites, various camp sites, a ruptured water dam, haul roads, an airstrip, and an abandoned
water diversion tunnel (Figure 3.7-2). Historic forest fires have created extensive erosion in
some areas that have buried former features in debris.

Much of this development took place before environmental regulations on the use, handling,
and disposal of hazardous materials were in place. While there is no sampling or investigation
data to confirm, it is possible that there are spills of hazardous materials (such as petroleum
hydrocarbons) located below existing tailings, sediment, and development rock at the site, as
this is not uncommon at historic mining sites.
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3.8 SURFACE WATER AND GROUNDWATER QUANTITY

3.8.1 Introduction and Scope of Analysis

This section describes existing conditions related to surface water quantity, groundwater
guantity, and water rights. The analysis area (defined further below) encompasses the
drainages, watercourses, and groundwater systems where stream flows or the quantity of
groundwater storage and transmission may be impacted by the proposed Stibnite Gold Project
(SGP), as shown in Figure 3.8-1. The following sections describe the scope of analysis
completed to characterize the existing conditions, and provide the relevant laws, regulations,
and policies that apply to the analysis.

3.8.1.1 Scope of Analysis

3.8.1.1.1 ANALYSIS AREA

This section provides characterization of surface water and groundwater existing conditions
within an analysis area that encompasses the land where activities associated with the action
alternatives could affect stream flows, groundwater levels, groundwater flow directions,
groundwater-dependent ecosystems, and water rights. Such actions would be concentrated at
the mine site and include groundwater withdrawal, streambed alteration/diversion, and surface
water management. Open pit mining projects involve the excavation of pits to remove and
access subsurface ore in rock. Open pit mining projects require lowering of the water table via
removal of groundwater that would otherwise fill the pit. This is typically achieved by dewatering
of sediments and rock formations by pumping from wells installed around the pit. Such pumping
can affect surface waters that are to some degree in hydraulic communication with a
groundwater system.

The water quantity analysis area encompasses the 12-digit Hydrologic Unit Codes or sub-
watersheds that overlap the proposed mine site. The mine site is near the upper end of the East
Fork South Fork Salmon River (EFSFSR) within two sub-watersheds: Headwaters EFSFSR and
Sugar Creek. The analysis area includes the upper drainage area of the EFSFSR (to
downstream of the confluence with Sugar Creek), as well as several tributaries of the EFSFSR.
Those include East Fork Meadow Creek (i.e., Blowout Creek), Meadow Creek, Rabbit Creek,
Fiddle Creek, Hennessy Creek, Midnight Creek, Garnet Creek, Sugar Creek, and West End
Creek, as shown on Figure 3.8-1 (within the “Mine Site Water Modeling Boundary”). This is the
same analysis area for groundwater quality as defined in Section 3.9, Surface Water and
Groundwater Quality.

Groundwater within the analysis area moves primarily through unconsolidated alluvium;
groundwater flow via deep bedrock is considered minor in comparison (see discussion of
hydraulic conductivity of alluvial materials and bedrock formations presented below in
Section 3.8.3.2.3, Hydraulic Characteristics of Groundwater-Bearing Materials).
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Figure Source: AECOM 2020

Figure 3.8-1 Water Quantity and Groundwater Quality Analysis Area
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Because most of the groundwater moves through unconsolidated alluvium, the boundaries of the Sugar
Creek and Headwaters EFSFSR sub-watersheds also represent a reasonable approximation of the area
subject to analysis of groundwater quantity impacts arising from the SGP. Note that the SGP might still alter
streamflow conditions (including access roads, utilities, and off-site facilities) outside the analysis area;
however, such alterations are expected to be minor.

The analysis area for water rights is the same as used for surface water and groundwater
guantity analysis (Figure 3.8-1) and covers the sub-watersheds of Sugar Creek and the
Headwaters EFSFSR. The Water Rights discussion identifies instream flow water rights held by
Idaho Department of Water Resources (IDWR) and the U.S. Forest Service (Forest Service)
that are located downstream from the analysis area on the South Fork of the Salmon River and
on the Salmon River.

3.8.1.1.2 METHODOLOGY

This section provides information on existing data sources as well as methodologies applied
during past investigations to collect baseline data within the analysis area.

3.8.1.1.2.1 Surface Water

Surface water resource investigations for the SGP were initiated in 2012 to characterize existing
conditions in the analysis area. United States Geological Survey (USGS) data from nine gaging
stations in or near the analysis area provide much of the available surface water quantity data.
Additionally, surface water baseline studies completed from 2012 to 2016 contribute to
characterization of the existing surface water hydrology conditions. The baseline study reports
describe in detail methodologies used to conduct the studies and collect/compile the relevant
data (Brown and Caldwell 2017; HydroGeo 2012b). Baseline sampling has continued beyond
2016; however, characterization of surface waters’ baseline conditions draws from the data
collected during a period from 2012 to 2016 and presented by Brown and Caldwell 2017. The
methods and procedures used included:

e Reviewing background information sources relevant to the analysis area;

o Compiling and analyzing climatological data from regional stations near theanalysis
area;

o Describing drainage characteristics, completing flow statistics, and peak flow analysis;
and

e Developing a summary of seeps and springs identified during the hydrology field survey
(HydroGeo 2012b).

Baseline data collection included flow measurements at 32 perennial stream locations and

23 sites where water originated from a seep, adit seep, or another legacy mining-related
feature. Investigators selected monitoring locations located at upstream and downstream sites
relative to historic and potential future mining activities. For purposes of evaluating the baseline
water quantity, monitoring at those locations was carried on for a period of 4 years, from 2012 to
2016. For streams with moderate to high flow, discharge measurements were made using a
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current meter and the velocity-area (mid-section) method. At sites with very low flow, discharge
was measured with graduated buckets using a volumetric method (Brown and Caldwell 2017).

3.8.1.1.2.2 Groundwater

Baseline characterization of groundwater conditions includes description of groundwater levels,
hydraulic gradients, groundwater flow directions, hydraulic properties of the rocks and
sediments hosting groundwater, groundwater productivity, historical use of groundwater, as well
as interactions between surface water and groundwater within the analysis area.
Characterization and analyses of baseline groundwater conditions draws from the results of
several hydrogeological studies conducted using standard methods, further supported by the
results of a surface water and groundwater flow modeling study.

Several parties have investigated groundwater resources in the analysis area for the past

35 years. These investigations evaluated general groundwater hydrology and interaction
between groundwater and surface water. A 2017 SPF Water Engineering Groundwater
Hydrology Baseline Study report summarizes findings of those previous studies and presents
the results of the newer hydrogeological investigations (SPF Water Engineering LLC [SPF]
2017).

Additionally, a Water Resources Summary Report summarizes hydrogeology-related work
completed up to 2017 (Brown and Caldwell 2017). The Water Resources Summary Report also
provides information regarding IDWR well records for groundwater supply wells constructed in
the analysis area.

During 2017, 2018, and 2019, Brown and Caldwell completed surface and groundwater
modeling and flow analysis (Brown and Caldwell 2018a,b, 2019a,b,c). Sections 4.9.1.1, Existing
Conditions SWWC Model, 4.9.1.2, Proposed Action SWWC Model, and 4.9.1.3, Stream and Pit
Lake Network Temperature Model, provide a summary of that modeling work.

The following investigations and studies informed the characterization of existing conditions for
groundwater quantity presented in this section:

e Groundwater Hydrology Baseline Study (SPF 2017);

o Water Resources Summary Report (Brown and Caldwell 2017); and

e Hydrologic Model Existing Conditions (Brown and Caldwell 2018a).
3.8.2 Relevant Laws, Regulations, Policies, and Plans

3.8.2.1 Federal Regulations

The U.S. Army Corps of Engineers (USACE) regulates the discharge of dredged, and/or fill
material within waters of the United States pursuant to Section 404 of the Clean Water Act.
Although the USACE does not specifically regulate water rights in Idaho, SGP activities that
could alter surface water quantity may be regulated and require a USACE authorization.
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There also are several federal regulations related to water-resource use (including for water
acquired through a water right). However, these federal regulations do not have a direct
application to the water rights process in Idaho. The exception is the Wild and Scenic Rivers Act
of 1968. In 2004, the Main Salmon, Middle Fork Salmon, Rapid, Selway, Lochsa, and Middle
Fork Clearwater rivers were designated as Wild and Scenic Rivers under the Wild and Scenic
Rivers Act (16 United States Code 1271-1287), which reserves instream water rights for
designated rivers, and requires additional detailed administration of existing and new water
rights. The relevant instream flow rights and “detailed administration” are primarily established
and delineated in the Snake River Basin Adjudication. Settlement stipulation is referenced and
discussed in Section 3.8.3.3 Water Rights.

3.8.2.2 State Regulations

The IDWR regulates mine tailings impoundments with dams higher than 30 feet and prescribes
that regulations may have to be considered when a tailings impoundment affects surface water
hydrology.

The IDWR also is responsible for administration of water rights, well construction standards,
dam safety, and stream channel alteration. Any water right to implement the SGP would need to
be granted to the applicant by the State of Idaho through IDWR. The constitution and statutes of
the State of Idaho declare all waters of the state to be public but provide the right to divert public
waters to put them to beneficial use, which includes mining activities (IDWR 2019). This right is
defined in the Idaho State constitution as follows: “the right to divert and appropriate the
unappropriated waters of any natural stream to beneficial uses shall never be denied, except
that the state may regulate and limit the use thereof for power purposes” (Idaho State
Constitution Article 15, Section 3).

The State of Idaho adheres to the prior appropriation doctrine, according to which the first
person or entity to appropriate water for beneficial use has the right to continue to use that water
for that purpose and is the first to receive the water in times of shortage. A water right is
obtained through an application and permitting process, which must ensure enough water is
available for the water right and that the oldest (senior) water rights are satisfied first

(IDWR 2019). Appropriative rights must be used to be retained; surface water and groundwater
rights are forfeited by a failure, for the term of 5 years, to apply it to the beneficial use for which
it was appropriated (Idaho Code 42-222 and 42-237). Mining specifically has a provision in
place under Idaho Code 42-223(11) to protect water rights associated with mining projects from
forfeiture.

3.8.2.3 Valley County Regulations

Valley County reviews development proposals for consistency with the County’s Land Use
Development Ordinance. When permits are required by other agencies for all or parts of the
application, evidence of the permit and compliance with the provisions of the permit are to be a
condition of the land use approval. This includes permits to alter wetlands; permits to construct
in flood prone areas; and in other situations where the review and issuance of the permit would
ensure that the proposal would be technically feasible.
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3.8.24 National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for surface water and groundwater
guantity and include various objectives, guidelines, and standards for this purpose.”

3.8.3 Existing Conditions

The SGP is located in mountainous terrain with narrow valleys and steep slopes. Elevations
range from 6,000 to 6,600 feet above mean sea level along valley floors and rise to elevations
exceeding 8,500 feet above mean sea level in the surrounding mountains (HydroGeo 2012a).
Hydrologic conditions are dominated by seasonal patterns of snow accumulation and snowmelt.
Throughout the winter, snow accumulates and then melts as temperatures rise in spring and
early summer. The majority of snowmelt contributes to surface runoff, and to a lesser extent
infiltrates into the subsurface, or is taken up by vegetation.

The following sections provide a summary description of the existing physical conditions of
surface water and groundwater resources in the analysis area, and a discussion of existing
water rights.

3.8.3.1 Surface Water

3.8.3.1.1 MINE SITE

The mine site is in the Headwaters EFSFSR and Sugar Creek sub-watersheds. The primary
surface water features at the mine site include the EFSFSR and its tributaries (Figure 3.8-1), as
well as intermittent drainages, ephemeral drainages, seeps, springs, wetlands, and ponds.

These features include 10 named surface water channels: the EFSFSR, Rabbit Creek, Meadow
Creek, East Fork Meadow Creek (also known as Blowout Creek), Garnet Creek, Fiddle Creek,
Midnight Creek, Hennessy Creek, West End Creek, and Sugar Creek. Most of these streams
occur in the Headwaters EFSFSR subwatershed except for Sugar Creek and West End Creek,
which are in the Sugar Creek subwatershed. Brief descriptions of each stream are provided
below, and specific drainage and channel characteristics are summarized in Table 3.8-1.
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Table 3.8-1 Summary of Stream Characteristics in the Proposed Mine Site Area

Approximate Channel Elevation
. . Average
Drainage Drainage Area Length Change .
. . Gradient (%)

(square miles) (miles) (feet)
EFSFSR (upstream of Sugar 25.0 7.04 2,129 5.7
Creek)
Meadow Creek 7.7 4.78 1,570 6.2
East Fork Meadow Creek 2.4 2.66 1,491 10.6
Rabbit Creek 0.6 1.19 1,506 24.0
Garnet Creek 0.5 1.24 1,558 23.8
Fiddle Creek 2.0 2.47 1,444 111
Midnight Creek 0.9 1.83 2,205 22.8
Hennessy Creek 0.7 1.16 1,499 24.5
West End Creek 0.6 1.55 2,234 27.3
Sugar Creek 17.4 7.14 2,356 6.2

Table Source: Brown and Caldwell 2017; HydroGeo, Inc. 2012b
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The EFSFSR is a perennial stream that flows from southeast to northwest through the mine site
and has a drainage basin of 25 square miles upstream of Sugar Creek. It is the principal stream
draining the mine site and receives flow either directly or indirectly from all other drainages listed
in Table 3.8-1. At ordinary high water, the EFSFSR is approximately 2 to 3 feet deep and 25 to
30 feet wide (Brown and Caldwell 2017).

Historical mining activities have affected the course of the EFSFSR in the central portion of the
mine site where it flows through a lake that has formed in the Yellow Pine pit. The river enters
the pit on the south side and exits from the north. The flow velocity of the EFSFSR slows as it
passes through the abandoned pit, causing the river to drop much of its sediment load which is
then deposited across the lake bottom. The original Yellow Pine pit was excavated to a depth of
125 feet below the current pit lake level, but sediment deposited through time has reduced the
lake depth to only 35 feet. The lake has a surface area of approximately 4.75 acres and is
estimated to contain approximately 92 acre-feet of water (Brown and Caldwell 2017). An
artificial drop into the pit creates a steep whitewater cascade on the EFSFSR and blocks
upstream fish passage south of the pit lake.

Meadow Creek originates at the southwestern end of the mine site, flows east into the EFSFSR,
and drains an area of approximately 7.7 square miles. The Meadow Creek headwaters occur in
an alpine lake, and the drainage contains multiple wetland complexes covering an estimated
175.26 acres. At ordinary high-water, Meadow Creek is approximately 2 to 4 feet deep and

20 to 25 feet wide at the bottom of the drainage (Brown and Caldwell 2017). The Meadow Creek
valley has been heavily impacted by historical mining activity, including: deposition of tailings
across much of the valley floor (some of which is covered by spent heap leach ore);
development and operation of an underground mine; construction and operation of a mill and
smelter; construction and operation of an airstrip; construction and use of small scale dams to
retain water and/or tailings; construction and use of various buildings; construction of heap
leach facilities; and repeated straightening and diversion of Meadow Creek in rock-lined
channels. Some of these impacts have been partially mitigated by diverting water around the
upper tailings/spent ore disposal area in a rip rap lined ditch for approximately 4,400 feet and by
constructing a sinuous stream channel in the lower Meadow Creek valley.

East Fork Meadow Creek is a tributary to Meadow Creek that drains an area of 2.4 square miles
in the southern end of the mine site (Figure 3.8-1). The creek previously supplied water to a
large man-made reservoir that provided hydroelectric power and process water to the mine
site’s historical mill and smelter. East Fork Meadow Creek is locally referred to as Blowout
Creek because the dam forming the reservoir breached in 1965, causing large-scale scouring of
the steep channel downstream, and deposition of a large alluvial fan. From its headwaters, East
Fork Meadow Creek meanders through a former wetland area that dried up due to stream
incision and declining groundwater levels related to the dam failure.

Rabbit Creek and Garnet Creek are small tributaries of the EFSFSR that drain 0.6 and

0.5 square mile, respectively. Rabbit Creek is in a steep drainage that has very steep side
slopes, with numerous seeps and springs occurring throughout its headwaters. Garnet Creek is
formed from seeps and springs located in the eastern portion of the mine site. The current shop,
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camp facilities, and the historical Garnet Pit are in the Garnet Creek drainage. Historic
waterworks from the 1940s and 1950s as well as a 1990s diversion are present below the
former open pit.

Fiddle Creek occurs in a well-defined glacial cirque, drains an area of 2 square miles, and flows
into the EFSFSR from the west. The drainage area for Fiddle Creek includes forested and open
scree slopes. The middle reach of Fiddle Creek also contains a former reservoir and dam, and a
former townsite above and below the County Road occurs in the lower reach. In addition, the
creek itself was diverted from its natural outfall site to the north under the County Road through
a culvert in the 1980s.

Midnight Creek is a small tributary that drains an area of 0.9 square mile and flows into the
EFSFSR from the east, just above the Yellow Pine pit lake. Several miles of current and
historical exploration and haul roads exist in the Midnight Creek drainage.

Hennessy Creek is a small tributary that drains an area of 0.7 square mile and flows into the
EFSFSR from the west. The upper end of the drainage is heavily forested, and the lower portion
of the drainage has been modified by current access roads and historical mine workings.
Hennessy Creek also has a historic water diversion just above the county road that included a
large pipe system. The creek flows in the direction of and then adjacent to Stibnite Road
(County Road 50-412), in a channel around a Forest Service-constructed waste repository,
disappears and then reemerges among historical development rock piles, and flows through a
culvert before entering the EFSFSR.

West End Creek flows into Sugar Creek from the south and has a drainage area of 0.6 square
mile. The drainage basin of West End Creek was modified extensively and diverted into a now
failed french drain system during construction of the large waste rock dump in the middle reach.
The current creek flow disappears and reemerges among historical waste rock piles. Several
miles of current and historical exploration roads are present in the West End Creek drainage.

Finally, Sugar Creek is a relatively large tributary that drains an area of approximately

17.4 square miles and flows into the EFSFSR from the east. A portion of the upper Sugar Creek
valley has been impacted by past mercury mining activities at the former Cinnabar Mine. These
activities included underground mine development and operations, development rock disposal,
ore processing, depaosition of tailings in the valley, construction and use of buildings and
housing (several of which still exist), and road construction.

The remainder of this section summarizes streamflow data from USGS gaging stations and
stream flow/seep data for the EFSFSR and selected tributaries.
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3.8.3.1.1.1 USGS Gaging Station Data

Nine USGS streamflow gages (Figure 3.8-2) in and near the analysis area provide data to
characterize the existing environment. Table 3.8-2 provides streamflow statistics for the nine
USGS gaging stations, and Figure 3.8-3 presents average monthly discharge hydrographs for
six active USGS gaging stations present in the analysis area. The hydrographs illustrate the
snowmelt-dominated streamflow pattern observed in the area with flows beginning to rise in
March and April and peaking in May or June, before receding to base flow conditions in late
summer/fall and remaining low through the winter.

Table 3.8-2 USGS Gaging Station Drainage Area and Flow Statistics

Gage Gage Name Drainage Area | Min Max | Mean | Median Period of Record
Number 9 (square miles) | (cfs) | (cfs) (cfs) (cfs) |(# years monitored)
1331850 Meadow Creek 5.6 1.37 118 10.27 3.95 09/2011-2016

near Stibnite, (5 years)
Idaho
13310800 | EFSFSR above 9.0 291 110 11.52 5.75 09/2011-2016
Meadow Creek (5 years)
near Stibnite,
Idaho
13311000 | EFSFSR at 19.3 3.50 413 31.50 13.00 1928-1943
Stibnite, Idaho 1982-1997
2010-2016
(36 years)
13311450 | Sugar Creek 18.0 4.78 251 25.58 11.60 09/2011-2016
near Stibnite, (5 years)
Idaho
13311250 | EFSFSR above 25.0 4.39 361 37.96 16.00 09/2011-2016
Sugar Creek (5 years)
near Stibnite,
Idaho
13311500 | !EFSFSR near 43.0 10.00 783 50.39 20.00 06/1928—
Stibnite, Idaho 09/1941
(13 years)
13312000 | !EFSFSR near 107.0 28.00 | 1,660 | 142.40 59.00 08/1928—
Yellow Pine, 07/1943
Idaho (13 years)
13313000 | Johnson Creek 218.0 28.00 | 5,440 | 34251 106.00 09/1928-2016
Idaho
13310700 | South Fork 330.0 58.00 | 6,200 | 534.50 210.00 10/1966-2016
Salmon River (50 years)
near Krassel
Ranger Station,
Idaho
Table Source: Brown and Caldwell 2017 — Table 7-9
Table Notes:
1 Inactive

cfs = cubic feet per second.
EFSFSR = East Fork South Fork Salmon River
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Figure Source: Brown and Caldwell 2017 — Figure 7-8.

Figure 3.8-2 USGS Gaging Stations
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Figure Source: Brown and Caldwell 2017 — Figure 7-11

Figure 3.8-3 Average Monthly Discharge at USGS Gaging Stations in the SGP Area

Baseflow and groundwater recharge estimates were derived using data from two of the USGS
gaging stations in the analysis area (Brown and Caldwell 2017). Those two stations,

USGS 13311250 (located at the EFSFSR above Sugar Creek) and USGS 13311450 (located at
Sugar Creek before its discharge to the EFSFSR), together provide measurements that can be
used to estimate groundwater recharge over the entire analysis area by calculating combined
baseflow leaving the analysis area. These estimates assume that groundwater flow across the
analysis area boundaries and groundwater losses via evapotranspiration are negligible. The
estimates also assume that during the periods of low flow (late summer, fall, and winter), the
entire flow of each stream is derived from groundwater discharge into the stream. Stream
discharges measured at the USGS gages during August, September, and October are
interpreted to represent baseflow conditions (Brown and Caldwell 2017). This interpretation is
based on 1) analysis of hydrographs, 2) lack of significant precipitation during these months,
and 3) minor flow variations during this period of year.
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Average discharges measured during October 1-7, 2012, and August 13-19, 2015 (Brown and
Caldwell 2017) at the two key stations were:

e 7.64 cfs and 9.02 cfs, respectively, for station 13311450 (Sugar Creek) — with an
average of 8.33 cfs; and

e 12.00 cfs and 12.77 cfs, respectively, for station 13311250 (EFSFSR) — with an average
of 12.39 cfs.

Considering approximate drainage areas for each of those two stations (18 square miles for
Sugar Creek and 25 square miles for the EFSFSR [Brown and Caldwell 2017]), groundwater
recharge over the Sugar Creek and EFSFSR drainage areas was calculated to be 6.5 and
6.7 inches per year, respectively. These values represent about 20 percent of the estimated
annual precipitation for the SGP area, which is equal to 32.19 inches (Brown and Caldwell
2017).

Groundwater recharge assigned as input to the surface water and groundwater model was
derived from meteoric water balance, as presented by Brown and Caldwell (2018a), not directly
from these baseflow estimates.

USGS data also were used to derive peak flow statistics for the ten major drainages in the
analysis area. Results from the peak flow analysis were summarized in the baseline study
(HydroGeo 2012b) and are presented in the following section.

3.8.3.1.1.2 Baseline Monitoring Streamflow and Seep Data

Streamflow data were collected in conjunction with surface water quality sampling on a monthly
or quarterly basis at 32 non-USGS monitoring stations (Figure 3.8-4). The monitoring points
were selected at upstream and downstream locations to bracket historical and potential future
mining activities in the analysis area (Brown and Caldwell 2017). Table 3.8-3 provides
streamflow statistics derived from baseline measurements collected between 2012 and early
2016. The average flows calculated from this dataset for the EFSFSR ranged from 4.47 cfs at
the farthest upstream monitoring location YP-SR-14, to 31.31 cfs at the most downstream
location YP-SR-2. Note that the baseline monitoring sites are at different locations than the
USGS gaging stations, thus providing additional site-specific data.

The HydroGeo hydrology field survey completed in 2012 identified 347 hydrologic seep/spring
sites within the study area (HydroGeo 2012a). The majority of seeps and springs were found in
the glacial cirques that form the headwaters of Meadow Creek, Fiddle Creek, and Hennessy
Creek (Figure 3.8-8). Monitoring of seep discharge was established at 23 sites (Figure 3.8-4)
during the baseline studies to assess stream contributions and for conceptualization of surficial
flow in the analysis area. Average discharge measured at the sites ranged from 0.0023 cfs at
YP-AS-7 in the Meadow Creek drainage to 0.25 cfs at YP-SEBS-2 in the EFSFSR drainage.
Table 3.8-4 provides statistics for the seep discharge.
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Table 3.8-3 Baseline Monitoring Surface Water Flow Statistics

Monitoring Site Stream Min Max Median Mean
(cfs) (cfs) (cfs) (cfs)
YP-SR-2 EFSFSR 8.97 74.56 26.49 31.31
YP-SR-4 EFSFSR 7.67 37.84 13.69 16.92
YP-SR-6 EFSFSR 8 50.76 14.39 20.38
YP-SR-8 EFSFSR 5.88 61.08 13.46 19.33
YP-SR-10 EFSFSR 6.23 106.21 12.76 23.97
YP-SR-11 EFSFSR 3.32 40.67 5.37 10.41
YP-SR-13 EFSFSR 2.05 54.92 4.64 11.56
YP-SR-14 EFSFSR 0.48 22.25 1.12 4.47
YP-T-1 Sugar Creek 5.71 78.06 11.59 21.24
YP-T-6 West End Creek 0.16 1.68 0.39 0.51
YP-T-7 Sugar Creek 5.25 34.12 9.89 12.51
YP-T-8A Sugar Creek 4.61 77.36 8.32 19.27
YP-T-10 Midnight Creek 0.15 2.62 0.34 0.67
YP-T-11 Fiddle Creek 0.22 20.57 0.8 3.3
YP-T-12 Fiddle Creek 0.15 17.87 0.88 3.59
YP-T-15 Scout Creek 0.04 0.62 0.1 0.15
YP-T-21 Rabbit Creek 0.22 3.47 0.63 0.95
YP-T-22 Meadow Creek 3.91 86.61 7.23 17.94
YP-T-27 Meadow Creek 2.78 76.45 5.6 14.86
YP-T-29 East Fork Meadow Creek 0.78 24.45 1.81 4.69
YP-T-33 Meadow Creek 1.96 41.13 3.8 9.22
YP-T-35 Garnet Creek 0.01 1.16 0.07 0.19
YP-T-37 West End Creek 0.003 0.12 0.01 0.03
YP-T-40 Salt Creek 0.8 13.38 1.58 2.8
YP-T-41 Hennessy Creek 0.15 7.37 0.33 1.25
YP-T-42 Midnight Creek 0.12 3.59 0.5 0.99
YP-T-43 Meadow Creek 1.97 49 4.89 13.48
YP-T-44 Fern Creek 0.06 2.65 0.22 0.54
YP-T-45 North Fork Meadow Creek 0.24 19.01 1.11 3.92
YP-T-46 South Fork Meadow Creek 0.28 9.67 1.02 3.04
YP-T-48 Hennessy Creek 0.09 5.09 0.38 1
YP-T-49 West End Creek 0.37 1.37 0.39 0.71
Table Source: Brown and Caldwell 2017
Table Notes:
cfs = cubic feet per second.
EFSFSR = East Fork South Fork Salmon River.
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Figure Source: AECOM 2020

Figure 3.8-4 Surface Water Sampling Locations
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Table 3.8-4 Baseline Monitoring Seep Discharge Statistics

Monitoring Site Drainage Min Max Median Mean
(cfs) (cfs) (cfs) (cfs)
YP-AS-1 Sugar Creek 0.0003 0.09 0.002 0.01
YP-AS-2 Sugar Creek 0.03 0.22 0.06 0.08
YP-AS-3 EFSFSR 0.0005 0.03 0.002 0.005
YP-AS-4 EFSFSR 0.015 0.3 0.07 0.1
YP-AS-5 Fiddle Creek NM NM NM NM
YP-AS-6 EFSFSR 0.0004 0.01 0.003 0.0043
YP-AS-7 Meadow Creek 0.000012 0.0052 0.002 0.0023
YP-HP-S1 Sugar Creek 0.0052 0.29 0.05 0.085
YP-M-3 Meadow Creek 0.006 0.75 0.08 0.135
YP-M-4 Fiddle Creek NM NM NM NM
YP-S-1 Sugar Creek 0.00003 0.03 0.001 0.004
YP-S-2 Meadow Creek 0.000003 0.02 0.0003 0.004
YP-S-3 EFSFSR 0.005 0.23 0.04 0.05
YP-S-5 Meadow Creek 0.002 0.04 0.01 0.02
YP-S-6 Meadow Creek 0.0003 0.006 0.0036 0.0036
YP-S-7 Meadow Creek 0.007 0.01 0.01 0.01
YP-S-8 Meadow Creek 0.0003 0.05 0.005 0.008
YP-S-9 EFSFSR 0.0007 0.004 0.001 0.002
YP-S-10 Meadow Creek 0.03 0.86 0.13 0.21
YP-SEBS-1 EFSFSR 0.006 0.07 0.037 0.036
YP-SEBS-2 EFSFSR 0.024 0.54 0.21 0.25
YP-T-17 EFSFSR 0.0004 0.12 0.01 0.02
YP-T-23A Meadow Creek 0.0003 0.05 0.01 0.02

Table Source: Brown and Caldwell 2017

Table Notes:

cfs = cubic feet per second.

NM = Not Measured.

EFSFSR = East Fork South Fork Salmon River.

A peak flow analysis also was completed for the ten major drainages in the analysis area. Peak
flows were calculated for the bottom of each drainage using the USGS StreamStats program.
Predicted peak flows for a 1.5-year event ranged from 1.84 cfs for West End Creek to 237 cfs
for the EFSFSR, and for a 500-year event they ranged from 13.4 cfs to 931 cfs, respectively.
Table 3.8-5 provides the maximum instantaneous flow predicted to occur for various return
periods from a 1.5-year event up to a 500-year event.
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Table 3.8-5 Peak Steam Flow Statistics for Drainages in the Analysis Area

100- 200- 500-
1.5-year| 2-year (2.33-year| 5-year |10-year|25-year|50-year
year year year
event | event | event | event | event | event | event ¢ " c
Drainage even even even
PK1 5| PK2 | PK2_33 | PK5 | PK10 | PK25 | PK50 | PK100 | PK200 | PK500
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
EFSFSR 237 290 304 410 495 598 671 763 834 931
Meadow 57.2 70.2 73.6 99.2 120 145 163 186 204 229
Creek
East Fork 22.4 27.8 29.2 39.8 48.5 59.2 67 76.8 84.6 95.1
Meadow
Creek
Rabbit 28.2 33.3 34.4 43.4 50.4 58.4 63.9 71.1 76.3 83.1
Creek
Garnet 4.66 5.94 6.32 8.94 111 13.9 16 18.5 20.6 235
Creek
Fiddle 6.78 8.89 9.59 14.2 18.3 23.6 27.6 325 36.7 42.5
Creek
Midnight 3.05 4.04 4.37 6.56 8.48 11 13 154 17.5 20.3
Creek
Hennessy 2.22 2.98 3.25 4.98 6.52 8.59 10.2 121 13.8 16.2
Creek
West End 1.84 2.46 2.67 4.08 5.35 7.04 8.36 9.97 11.4 134
Creek
Sugar 76.8 96.6 103 144 178 220 251 289 320 362
Creek
Table Source: HydroGeo 2012b
Table Notes:

cfs = cubic feet per second.
EFSFSR = East Fork South Fork Salmon River.
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3.8.3.2 Groundwater

3.8.3.2.1 GENERAL DESCRIPTION

The bedrock geology in the groundwater quality analysis area consists primarily of Cretaceous-
age intrusive rocks of the Idaho Batholith and pre-Cretaceous metasedimentary rocks

(Section 3.2.3.1, Geologic Resources and Geotechnical Hazards, Existing Conditions, Geologic
Setting). The most common Cretaceous intrusive rock in the mine site area is granodiorite. (In
this EIS, the term granodiorite is used synonymously with quartz monzonite to describe the
primary rock type of the Idaho Batholith. Intrusive rock nomenclature correlations are described
in Gillerman et al. [2019]). Older metasedimentary rocks (including quartzite, marble, dolomite,
calc-silicate, and quartzite-schist) found in the eastern portion of the analysis area are
associated with a roof pendant, an older rock body embedded into intrusive magma during
emplacement of the Idaho Batholith (Figure 3.2-2) (Midas Gold 2016). The bedrock in the
analysis area is faulted and fractured, with the major faults striking primarily to the north and
northeast.

Glaciers occupied the Meadow Creek valley and the adjoining valley of the EFSFSR during the
Pleistocene. Glacial moraines occur in the larger valleys, and lateral moraines are present along
the sides of Meadow Creek and the EFSFSR. Secondary outwash deposits of sediments
created by glacial forces subsequently filled the EFSFSR valley, Meadow Creek valley, and
other tributaries with over 300 feet of glacial-fluvial-colluvial deposits consisting of silt, sand, and
gravel in some places. Recent alluvial deposits (including terrace gravels and alluvial fans),
which contain reworked glacial deposits, are present in the stream beds and as narrow ribbons
in the middle of the valleys. Other recent deposits include colluvial and landslide materials. The
valley bottoms locally contain legacy mining-related materials and fill, such as mine dumps,
tailings piles, and spent ore piles (Midas Gold 2016).

Groundwater flow in the analysis area occurs primarily in the Quaternary unconsolidated
deposits filling the valleys (composed of alluvium, glacial, and glaciofluvial materials), and
through the unconsolidated deposits covering the mountainsides (e.g., glacial moraines, talus,
colluvial, and landslide materials). The unconsolidated Quaternary deposits in the valleys form
what is defined as an alluvial aquifer. Some groundwater flow also occurs along fractures in
shallow bedrock and fracture zones and faults within deeper bedrock (SPF 2017), and via
historical mine workings, such as adits, that penetrate the bedrock units. Note: fractures and
faults are not explicitly represented in the hydrologic model. Section 4.8.1.1.1 presents a
discussion of implications of lack of such explicit representation.

The unconsolidated deposits receive water from snowmelt, precipitation, and infiltration of
surface runoff from upland areas, and groundwater discharge from the underlying fractured
bedrock. Groundwater discharges primarily to streams, but also feeds wetlands, seeps, and
springs. The water discharging from unconsolidated deposits to the surface via seeps and
springs often flows only a short distance over the surface before infiltrating back into the
unconsolidated materials (SPF 2017).
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3.8.3.2.2 GROUNDWATER LEVELS, GRADIENTS, AND FLOW DIRECTIONS

Baseline characterization of groundwater levels, gradients, and flow directions is founded on:
1) spot measurements conducted using 31 monitoring wells, with a minimum of six water level
measurements per well; 2) continuous measurements in three monitoring wells (SRK-GM-
11S/21S/24S — location of those wells is marked on Figure 8-1 of Brown and Caldwell 2017
report); and 3) continuous pore-water pressure measurements in four boreholes (vibrating wire
piezometers installed in boreholes MGI-12-271, MGI-12-250, MGI-11-131, and MGI-11-123 —
more information about those instruments is provided in Table 8-2 of Brown and Caldwell 2017
report and in “Vibrating Wire Piezometer Data section of SPF 2017 report). Of those 31 wells,
19 are completed in alluvium, and 12 in bedrock. Groundwater level data used for baseline
characterization was collected from December 2011 through June 2016 (SPF 2017). Alluvium
wells are completed with screen bottoms at depths ranging from 31 to 310 feet below ground
surface (bgs), and bedrock wells have screen bottoms at depths ranging from 60 to 478 feet bgs
(Brown and Caldwell 2017). Collection of groundwater level data is ongoing.

Most wells and boreholes (completed in both alluvium and bedrock) exhibit seasonal
groundwater level fluctuations typically ranging from approximately 2 to 20 feet. The highest
water levels occur at the peak of the spring runoff period (i.e., between May and July), with
levels receding to a minimum by late summer or early fall. The spot measurements in these
wells indicate both the seasonality and the amplitude of annual fluctuations. Continuous water
level measurements also show responses to major recharge events.

Figure 3.8-5 shows water table elevation contours for the analysis area computed by the
groundwater model calibrated to water levels measured in December 2015 (Brown and Caldwell
2018a). The calculated scaled (root-mean-square) error (percent), which is considered among
the most reliable measures of model calibration to groundwater levels (Anderson and Woessher
1992), is reported to be 1.5 percent (Brown and Caldwell 2018a). This result is better than
reported for most calibrated groundwater models and indicates that the calibration errors are
only a small part of the overall model response (Anderson and Woessner 1992). The water
table contours mimic the land surface topography. The contours shown indicate that the water
table is present both within unconsolidated sediments (particularly in the valley alluvium), and
within shallow bedrock (mainly outside of the valley bottoms).

Topography is represented in the model by the top of layer 1, which was set using high
resolution Light Detection and Ranging land surface elevation data for the proposed mine area,
and a USGS National Elevation Dataset 1-arc-second (approximately 30-meter) digital elevation
model for those parts of the analysis area that are outside of the proposed mine area. V-shapes
of water table elevation contours along the bottoms of valleys indicate that many streams within
the analysis area were gaining at the time represented by the model calibration.

Groundwater horizontal hydraulic gradients within the alluvial deposits range from approximately
2 to 10 percent and are generally consistent with gradients of adjacent streams. Gradients in
shallow bedrock are similar to gradients in the alluvial deposits, but are steeper on the mountain
slopes outside of the valleys’ bottoms.
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Accumulated baseline groundwater level data indicate that the streams in the analysis area are
primarily gaining and groundwater flow near the valley bottoms is angled (in the downstream
direction) toward the gaining streams (SPF 2017).

Vertical hydraulic gradients were calculated using data collected from: 1) 10 well nests (pairs of
alluvial and shallow bedrock wells with screens completed at different depths); 2) multiport
samplers installed in three bedrock boreholes; and 3) vibrating wire piezometer strings installed
in two bedrock boreholes. Figure 3.8-6 shows that upland areas exhibit strong downward
gradients (positive percent values for installations MWH-B21, MGI-12-271, and MGI-12-307,
indicating the presence of groundwater recharge areas outside of the mountain valleys), while
the valley bottoms exhibit weak upward or downward gradients (SPF 2017). The lack of strong
upward hydraulic gradients along the valley axis may be due to limited instrumentation and
measurements (only boreholes MWH-B16/B17/B21 have samplers installed in deeper bedrock,
and only one measurement was taken from those installations). However, it is more likely that
this lack of strong upward gradients along the valley axis may indicate an absence of a larger
scale, deeper groundwater system of a type described by Winter (1976) with recharge zones
coinciding with high mountain ridges and slopes and discharge zones located in mountain
valleys. Low permeability of the underlying bedrock likely prevents development of such a
system in the analysis area.

In summary, groundwater flows follow the land surface topography, with most groundwater
migrating at shallow depths down the mountain slopes and along the valley bottoms, and
eventually discharging to surface streams. On a more local scale, the flow also is affected by
distribution of recharge rates (influenced in turn by land elevation, lithology of surficial deposits,
vegetation, weather, climate, and seasonal conditions), geology (e.g., faults, fractures,
sedimentary structures, lithology — all influencing hydraulic properties of the sediments and rock
formations), and existing anthropogenic features (e.g., mine workings and waste rock piles).
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Figure Source: Brown and Caldwell 2018a — Figure 5-1.

Figure 3.8-5 Model — Simulated Water Table Contours for December 2015
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Figure Source: SPF 2017 — Figure 4-6 (note: geology content is taken Brown and Caldwell 2017 — Figure 5-2).

Figure 3.8-6 Vertical Hydraulic Gradients Between Alluvial and Bedrock Aquifers
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3.8.3.2.3 HYDRAULIC CHARACTERISTICS OF GROUNDWATER-BEARING
MATERIALS

Several investigators completed hydraulic testing of unconsolidated sediments and bedrock
formations in the analysis area. This was done with the use of slug testing of monitoring wells,
pressure injection packer testing of boreholes, and aquifer pumping tests of production wells
(Brown and Caldwell 2017; SPF 2017).

3.8.3.2.3.1 Hydraulic Conductivity of Alluvial Materials

Hydraulic conductivity (K) measures the ease with which water can move through sediment
pore spaces or rock fractures. It is expressed as a unit of distance over time (e.g., feet per day
[feet/day]). Transmissivity (T) is a related measure, but it expresses how much water can be
transmitted through a host formation of a given thickness (T = K x L, where L denotes a
thickness) and is expressed in units of area over time, such as square feet per day (feet?/day).

Pump based aquifer tests of the four mine site production wells (Stibnite’s Hooterville and main
camp domestic wells, Hecla’s Pioneer well, and the Stibnite Plant utility well) completed in 1994
in the alluvium of the EFSFSR provided transmissivity values ranging from 67 to 134 feet?/day.
Given an average aquifer thickness of 20 feet in the area of those tested wells, the calculated
hydraulic conductivities range from 3.3 to 6.7 feet/day (Brown and Caldwell 2017).

Slug tests conducted in 1996 in two alluvial monitoring wells produced hydraulic conductivity
estimates averaging 4.9 feet/day. Additionally, nine slug tests conducted in 2012 on wells
completed in various unconsolidated materials at proposed locations for the SGP features
including the Yellow Pine pit area (six tests), Hangar Flats pit area (two tests), and proposed
tailings disposal area (one test) provided estimation of hydraulic conductivities ranging from
0.3 to 139 feet/day.

A pump test of the new Camp Well (SPF 2017) conducted in 2012 provided hydraulic
conductivity of 12 feet/day, calculated from transmissivity of 350 feet?/day and a given average
thickness for the alluvial aquifer (around the Camp Well) of 30 feet.

Slug tests conducted in 2013 in eight alluvial monitoring wells allowed estimation of average
and median hydraulic conductivity values of 11.3 feet/day and 7.3 feet/day, respectively. The
range of measured/estimated values was 2.8 to 28 feet/day.

Overall, the results reported by the investigations (from 1994 to 2013) for the alluvial
groundwater system indicate hydraulic conductivity ranging from 1 to 100 feet/day, with an
average of approximately 10 feet/day (SPF 2017).

3.8.3.2.3.2 Hydraulic Conductivity of Bedrock

Slug tests of five bedrock monitoring wells in 2013 provided hydraulic conductivity estimates
ranging from 0.04 to 0.90 feet/day. The calculated average and median values were 0.4 and
0.2 feet/day, respectively (SPF 2017). Slug tests of seven bedrock monitoring wells in 1996
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provided hydraulic conductivity estimates ranging from 0.15 to 4.25 feet/day, with an average
value of 1.0 foot/day (SPF 2017).

Six packer tests completed in 1996 in two bedrock boreholes allowed derivation of hydraulic
conductivities ranging from 1.1 to 5.9 feet/day, with average and median values of 2.8 feet/day
and 2.5 feet/day, respectively (SPF 2017).

Forty-eight of the successfully completed bedrock packer tests conducted in 2012 and 2013
provided hydraulic conductivity estimates ranging from less than 0.0003 to 0.6 feet/day. The
calculated geometric mean and average values were 0.01 feet/day and 0.08 feet/day,
respectively (SPF 2017). Those packer test values provide lower hydraulic conductivities
compared to the other studies, and were possibly affected by insufficiently flushing the
boreholes of drilling mud prior to the test. If that is the case, the results would underestimate the
real hydraulic conductivities of the tested rock formations.

It is uncertain if any of the boreholes subjected to packer- and/or slug -testing intercepted fault
zones present in the analysis area. Uncertainties associated with hydraulic properties of the
faults, and predictions of the model used to simulate groundwater flow in the analysis area, are
discussed in Section 4.9.8, Model Uncertainty.

No pump-based aquifer testing was conducted in wells completed in bedrock for the analysis
used in this document. However, three of the seven wells monitored during a 31-day-long
Gestrin Airstrip well aquifer test conducted in December 2013 were completed in shallow
bedrock. Hydraulic conductivity estimated for shallow bedrock using data collected from
monitoring well MWH-BO05 was 4.5 ft/day (Brown and Caldwell 2017).

Aquifer testing using bedrock well was completed in December 2019 and January 2020.
However, no test data and the results of the data analysis were available at the time of writing.
Once available, the new results will be used to inform later versions of this document.

Overall, the results of hydraulic testing show a large range of hydraulic conductivities for the
bedrock aquifer: from less than 0.0003 feet/day (if excluding the low values derived from the
2012 and 2013 packer tests) to 5.9 feet/day. Such a broad range is expected when testing both
fractured (i.e., high hydraulic conductivity) and non-fractured (i.e., low hydraulic conductivity)
crystalline rock. In general, average conductivities appear to be slightly higher at shallow
bedrock depths, compared to values estimated for deeper bedrock (SPF 2017).
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3.8.3.24 GROUNDWATER PRODUCTIVITY

Aquifer pumping tests were performed in 1989, February 2012, and December 2013 at the
Stibnite Gestrin airstrip well (Figure 3.8-7) located close to Meadow Creek, about 2,500 feet
upgradient from the Meadow Creek—EFSFSR confluence, to establish alluvial aquifer
characteristics in areas most likely to be impacted by mining operations. In 1989, the well was
pumped at a constant rate of about 114 gallons per minute (gpm) for 300 minutes. In February
2012, the well was pumped for 480 minutes at rates ranging from 46 gpm (average for first

15 minutes) to 208 gpm (average for last 100 minutes of test). Those were the preliminary tests
and the results of analysis completed using the collected data were considered uncertain
(Brown and Caldwell 2017).

A more comprehensive test on the Gestrin well was conducted in December 2013. During the
2013 test, the well was pumped at an average rate of about 100 gpm for almost 31 days.
Groundwater levels were monitored during the 2013 test in five alluvial wells and three shallow
bedrock wells. Location of the monitoring wells are shown on Figure 8-2 of the Brown and
Caldwell 2017 report, and well logs and well construction diagrams for those wells are
presented in Appendix C-2 of that report. Analyzing drawdown data collected from observation
wells completed in the alluvium and bedrock allowed hydraulic properties to be estimated for
both formations. Hydraulic conductivities estimated from the 2013 test data are 10.2 feet/day for
the alluvial aquifer and 4.5 feet/day for the shallow bedrock. These results provide
documentation of groundwater productivity of the alluvial sediments and the shallow bedrock in
the area of the Gestrin well (Brown and Caldwell 2017; SPF 2017).
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Figure Source: Brown and Caldwell 2017 — Figure 8-3

Figure 3.8-7 Permitted Water Supply Wells in the Analysis Area

Stibnite Gold Project Draft Environmental Impact Statement 3.8-27



3 AFFECTED ENVIRONMENT

3.8 SURFACE WATER AND GROUNDWATER QUANTITY

3.8.3.2.5

HISTORICAL GROUNDWATER USE

IDWR records indicate that three permitted water supply wells are located at the mine site
(Figure 3.8-7). Table 3.8-6 provides a summary information about those wells (Brown and

Caldwell 2017).

Table 3.8-6 Permitted Water Supply Wells in the Analysis Area
Static
Diameter Screen Water
Well Permit # . Depth Notes
(inch) ft bgs) Level
(b9 1 (ft bgs)
The Gestrin Airstrip 914059- 8 99 to 109 18 Date of completion: 1988, re-drilled
permitted mining 862689, in November 2011; is owned by
well Tag # Midas Gold Idaho, Inc. (Midas Gold);
D0060354 is located near the airstrip,
completed in alluvium; discharge
rate (production capacity) of 100 to
150 gpm
The original 913929- 6 5810 72 12 Date of completion: October 1981;
temporary Camp 862557 was permitted in 1981 in the mine
water supply well shop area (Former Man Camp Well);
completed in alluvium; discharge
rate (production capacity) of 30 gpm.
This well has not been used since
2013
The new camp 914899- 8 57 to 64 14 Date of completion: 2012; is
water supply well 863525, installed in alluvium on the Stibnite
Tag # Road portion of the McCall Stibnite
D0063781 Road (County Road 50-412);
discharge rate (production capacity)
of 15 gpm. Brown and Caldwell
(2017) state that, as of June 2017,
this well has never been used,
except to test the drinking water
system in2014.

Table Source: Brown and Caldwell 2017
Table Notes:
ft = feet

bgs = below ground surface.

3.8.3.2.6

SURFACE WATER AND GROUNDWATER INTERACTION

Stream elevations at most locations were measured to be slightly lower than the water table in
adjacent areas, suggesting that the streams receive groundwater discharge from the alluvial
aquifer. However, there are areas where the opposite is true, indicating the presence of losing
stream reaches. For example, groundwater elevations suggest the following losing reaches:
1) on the EFSFSR between Garnet Creek and Fiddle Creek; 2) on the EFSFSR immediately
upgradient of the Yellow Pine pit; and, 3) in the lower reach of the East Fork of Meadow Creek

(SPF 2017).
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Fractured bedrock likely contributes flow to hillside springs located above alluvial deposits.
Springs and seeps near the northerly trending faults along the east side of both upper Meadow
Creek and East Fork Meadow Creek may be related to these faults (SPF 2017).

In late summer 2012, HydroGeo (2012a) conducted a spring and seep survey. A total of

347 hydrologic sites were identified in the ten major drainages in the analysis area during the
field survey. The survey identified 37 seeps, 153 seeps with wetlands, 33 springs, 117 springs
with wetlands, 1 pond, 2 ponds with wetlands, 3 seep/pond/wetland complexes, and

1 reemerging creek (HydroGeo 2012a). Figure 3.8-8 shows the locations of the surveyed spring
and seep sites.

HydroGeo (2012a,b) provides the following summary of results of the 2018 spring and seep
survey:

e Many of the springs or seeps at higher elevations were located near bedrock outcrops.
Due to colluvial cover of the slopes, it was difficult or impossible to recognize whether
the water was emanating from a bedrock source, or daylighting as unsaturated flow
within the colluvium (e.g., interflow and/or throughflow).

e Springs and seeps were found in the lower Meadow Creek drainage around the spent
heap leach ore disposal area.

e Most of the springs were found in alluvial or colluvial slump areas. Emerging water was
often found flowing only a short distance above ground before going underground again,
especially at higher elevations where snowmelt recharges the colluvial cover.

e Some of the spring and seep sites were located along road cuts. These types of springs
and seeps are not naturally occurring and bear no discernible relationship to any local
geologic features.

e The results of the survey indicate no clear-cut relationship between the springs and
seeps and mapped geologic structures and stratigraphy. However, the investigators
noted it is likely that groundwater flow in bedrock occurs preferentially along fault zones
(HydroGeo 2012a).

3.8.3.3 Water Rights

Existing water rights at the mine site have been acquired by Midas Gold. The type, source, and
priority date of each water right is provided in Table 3.8-7. Beneficial uses associated with these
rights include mining activities and domestic use. No federal, state, or other private water rights
exist within the analysis area. However, IDWR and the Forest Service hold minimum flow water
rights downstream of the mine site on the EFSFSR, South Fork of the Salmon River, and the
mainstem of the Salmon River.
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Table 3.8-7 Water Rights Summary

. . L .. Diversion | Max Total
Water Diversion Priority | Beneficial
. Type Source . Rate Usage
Right ID Point Date Use
(cfs) (acre-feet)
77-7285 Ground- Well SE Y of the | 11/7/1988 Storage 0.50 39.2
water NE Y4, and Mining
Section 15,
T18N, RO9E
77-7293 Surface Unnamed SW ¥ of 4/19/1989 Mining 0.25 20.0
Water Stream the NE %,
(Hennessy Section 3,
Creek) T18N, ROE
77-7122 Surface EFSFSR NW ¥, of 4/16/1981 Storage 0.33 7.1
Water the NW and Mining
Y4, Section
14, T18N,
R9E
77-7141 Ground- Well SW ¥ of 6/9/1981 Domestic 0.20 114
water the SW
Ya, Section
11, T18N,
R9E

Table Source: Midas Gold 2016 (Table 8-1)
Table Notes:

cfs = cubic feet per second.

The four existing water rights at the mine site are specific to historic use related to activities in
the 1980s and 1990s. While these are valid water rights, the specific points of diversion, place
of use, and beneficial use may not reflect planned SGP activities and may need to be adjusted
through the transfer process, or through filing additional applications for permit. It is not
necessary to record a water right for the random diversion of water from a public source for fire

suppression purposes. However, water used for dust control and exploration activities requires
a water right.
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Figure Source: HydroGeo 2012a, Figure 1-3

Figure 3.8-8 Hydrology Field Survey Map
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A review of IDWR water right records indicates that there are no downstream consumptive-use
water rights on the EFSFSR until after the river merges with Johnson Creek (HDR, Inc. 2017).
The ldaho Water Resource Board maintains minimum streamflow requirements on various
rivers and creeks in the state, including the EFSFSR, which is covered under water right
77-14190. A minimum streamflow is the amount of flow necessary to preserve stream values,
including protecting fish and wildlife habitat, aquatic life, navigation, transportation, recreation,
water quality, or aesthetic beauty. The minimum flow varies throughout the calendar year
(Table 3.8-8), with a base flow minimum of 173 cfs between October 1 and October 31 as
measured on the EFSFSR at the confluence of the EFSFSR with the South Fork Salmon River.
Water Right 77-14190 is subordinate to all future domestic, commercial, municipal, and
industrial uses and future non-domestic, commercial, municipal, and industrial development up
to 8.2 cfs. Further, IDWR would consider the effect of additional water rights on the Wild and
Scenic eligibility values of the EFSFSR.

Table 3.8-8 State of Idaho, IDWR Water Right No. 77-14190 Minimum Stream Flow

Usage Period Diversion Rate (cfs)
8/1 to 8/31 223
9/1 to 9/30 179

10/1 to 10/31 173
11/1t0 11/30 214
12/1 to 12/31 222
1/1to 1/31 254
2/1to 2/28 232
3/1to 3/31 291
4/1 to 4/30 625
5/1to 5/31 1,829
6/1 to 6/30 2,269
7/1to 7/31 590
Total Diversion 2,269

Table Source: HDR, Inc. 2017
Table Notes:
cfs = cubic feet per second.

IDWR also holds a minimum streamflow water right downstream (approximately 26.4 miles from
the mine site) on the South Fork of the Salmon River (77-14174). Water Right 77-14174 also is
subordinate to all future domestic, commercial, municipal, and industrial uses and future non-
domestic, commercial, municipal, and industrial development up to 20.6 cfs.

The U.S. Government (i.e., Forest Service) holds two water rights on the Salmon River
(75-13316 and 77-11941). These are instream, non-consumptive water rights that maintain
flows for the Wild and Scenic River designated segment of the Salmon River. The minimum in-
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stream flow rates provided by the water rights range from a low of 1,200 cfs for the period of
September 1 to September 15 to 9,450 cfs for the period of June 1 to June 15. The total
diversion rate is 13,600 cfs. The South Fork of the Salmon River joins this segment of the
mainstem Salmon River approximately 64.6 miles downstream from the SGP area. These water
rights are subordinated to all water rights claims filed in the Snake River Basin Adjudication as
of the effective date (September 1, 2003) of the Stipulation among the United States, the State
of Idaho, and other objectors. They also are subordinated to other beneficial use rights (with
some caveats) such as domestic use, irrigation, and stock watering. Additional detailed
information regarding these two water rights can be found in Water Right Reports (referenced
by water right number) available on the IDWR website (https://idwr.idaho.gov/water-rights/).
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3.9 SURFACE WATER AND GROUNDWATER QUALITY
3.9.1 Introduction and Scope of Analysis

3.9.1.1 Analysis Area

This section describes existing conditions related to surface water quality, groundwater quality,
and geochemistry. The surface water quality analysis area includes streams and lakes located
in the 22 sub-watersheds that encompass the proposed mine site, access roads, transmission
lines, and off-site facilities (Figure 3.9-1). Sub-watersheds are the hydrologic sub-basins that
contain smaller tributary stream systems and are defined by the U.S. Geological Survey’s
(USGS) 12-digit Hydrologic Unit Codes (EnviroAtlas 2019; Seaber et al. 1987). The Surface
Water Quality discussion below (Section 3.9.3.1) summarizes existing characteristics of
potentially affected surface water features in the analysis area, including stream hydrology,
water chemistry, and impaired stream segments. Section 3.8, Surface Water and Groundwater
Quantity, provides information on existing stream flow characteristics and surface waterrights.

The analysis area for groundwater quality (and quantity) includes the Sugar Creek and
Headwaters East Fork South Fork Salmon River (EFSFSR) sub-watersheds (Figure 3.8-1),
which together encompass the proposed Stibnite Gold Project (SGP) mine site infrastructure
that is most likely to influence groundwater quality. The groundwater quality analysis area
focuses on the mine site where excavation of mineralized and unmineralized subsurface
materials would occur. It does not cover all components, such as off-site facilities or supporting
infrastructure corridors, which are limited to surface disturbance activities that would not affect
groundwater quality. Based on the hydrogeologic conceptual model for the groundwater quality
analysis area, groundwater flow is primarily controlled by topography, with mountain-front
recharge flowing through shallow fractured bedrock and colluvium to unconsolidated alluvial
deposits, and eventually discharging from the unconsolidated deposits to streams, springs, and
seeps. As such, groundwater flow divides likely coincide with the subwatershed boundaries that
define the groundwater quality analysis area (Brown and Caldwell 2018a). The only point where
groundwater is likely to flow out of the analysis area is through the alluvial aquifer at the farthest
downstream point in the Headwaters EFSFSR subwatershed. Any groundwater leaving the
analysis area through this boundary would eventually discharge to the EFSFSR downgradient.

The Groundwater Quality description in Section 3.9.3.2 summarizes existing water quality
characteristics of the unconsolidated and fractured bedrock aquifers present in the analysis
area. Section 3.8, Surface Water and Groundwater Quantity, provides specific information on
groundwater levels and flow directions, aquifer hydraulic conductivity, groundwater productivity,
historical groundwater use, surface water and groundwater interaction, and groundwater rights.

Finally, Section 3.9.3.3, Geochemistry, describes the geochemistry of geological features and
historical mining wastes present at the mine site, and how these materials have influenced
existing surface water and groundwater quality.
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Figure Source: AECOM 2020

Figure 3.9-1 Surface Water Analysis Area
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3.9.1.2 Methodology

3.9.1.2.1 SURFACE WATER QUALITY

Surface water resource investigations for the SGP were initiated in 2012 to characterize existing
conditions in the analysis area. An initial hydrology field survey was performed by HydroGeo,
Inc. (2012) to identify, map, and characterize existing hydrologic features. This survey helped to
define monitoring locations for a surface water baseline sampling program conducted at the
mine site and vicinity between 2012 and 2016 (HDR, Inc. [HDR] 2017). The objective of the
surface water sampling program was to document existing water quality conditions and develop
a baseline for evaluating future water quality changes. The baseline program included sample
collection from 32 stream sites and 23 seep and adit seep sites. Sampling was performed on a
monthly to quarterly basis for the stream locations and quarterly for the seeps and adit seeps.
The collected samples were analyzed for alkalinity, anions, metals, nutrients, cyanide,
hardness, methylmercury, total dissolved solids (TDS), and total suspended solids (TSS). Field
parameters also were measured for each sample including dissolved oxygen, pH, conductivity,
temperature, and turbidity. The sampling points monitored during the baseline study are shown
on Figure 3.9-2.

The surface water baseline sampling was conducted under a Quality Assurance Project Plan
(QAPP) and a Surface Water Quality Sampling Plan to define the data type, quantity, and
guality needed to meet study objectives, and to establish standardized data collection
procedures. As specified by the QAPP, quality control samples, including field duplicates, trip
blanks, equipment blanks, matrix spikes, and matrix spike duplicates were collected during each
sampling event at a frequency of 10 to 20 percent of the total samples. The surface water
analytical data also were reviewed, verified, and validated per protocols described in the QAPP
(HDR 2017).

Of the 32 stream sampling locations included in the baseline study, 10 were selected by SRK
Consulting (SRK) as assessment/prediction nodes for surface water quality modeling (SRK
2018a). The 10 assessment nodes are listed in Table 3.9-1 and are depicted on Figure 3.9-3.
The assessment nodes were selected from the existing stream sampling points based on their
location downstream of future mining facilities, such as the mine pits, tailings storage facility,
and development rock storage facilities (DRSFs). Each assessment node was sampled
approximately 45 times between 2012 and 2018.

Understanding the baseline water chemistry at these monitoring locations is critical because the
assessment nodes provide a benchmark for evaluating future water quality impacts from the
SGP (Section 4.9, Environmental Consequences Surface Water and Groundwater Quality).
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Table 3.9-1 Surface Water Monitoring Locations Selected as Assessment/Prediction

Nodes

Monitoring Location

(Assessment/ Location Drainage

Prediction Node)
YP-T-27 Meadow Creek above East Fork Meadow Creek Meadow Creek
YP-T-22 Meadow Creek below East Fork Meadow Creek and above Meadow Creek
EFSFSR

YP-SR-10 EFSFSR below Meadow Creek EFSFSR
YP-SR-8 EFSFSR below Garnet and Scout Creeks and above Fiddle Creek | EFSFSR
YP-T-11 Lower Fiddle Creek Fiddle Creek
YP-SR-6 EFSFSR above Yellow Pine pit EFSFSR
YP-SR-4 EFSFSR below Yellow Pine pit EFSFSR
YP-T-6 Lower West End Creek Sugar Creek
YP-T-1 Sugar Creek above EFSFSR Sugar Creek
YP-SR-2 EFSFSR below Sugar Creek EFSFSR

Table Source: HDR 2017

3.9.1.2.2 GROUNDWATER QUALITY

A groundwater baseline sampling program was conducted at the mine site between 2012 and
2016 (HDR 2016). The objective of the sampling program was to define and characterize
groundwater quality conditions at and near areas where groundwater could be impacted by
proposed mining activities. The baseline program included sample collection from 31 monitoring
wells installed under the direction of two independent engineering companies (i.e., MWH
Americas, Inc. [MWH] and SRK). Of the 31 monitoring wells, 19 were completed in various
alluvial aquifers and 12 were installed in bedrock. The collected samples were analyzed for
alkalinity, anions, metals, nutrients, cyanide, hardness, methylmercury, and TDS. Field
parameters also were measured for each sample including dissolved oxygen, oxidation-
reduction potential, pH, conductivity, temperature, and turbidity. The sampling points monitored
during the baseline study are shown on Figure 3.9-4 (alluvial wells) and Figure 3.9-5 (bedrock
wells). Monitoring wells installed in the alluvial aquifers have a suffix beginning with the letter
“A,” and those wells completed in the bedrock aquifer have a suffix beginning with the letter “B.”
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Figure Source: AECOM 2020

Figure 3.9-2 Surface Water Quality Sampling Locations
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Figure Source: AECOM 2020

Figure 3.9-3 Surface Water Assessment/Prediction Nodes
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Figure Source: AECOM 2020

Figure 3.9-4 Alluvial Monitoring Well Locations
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Figure Source: AECOM 2020

Figure 3.9-5 Bedrock Monitoring Well Locations

Stibnite Gold Project Draft Environmental Impact Statement 3.9-10



3 AFFECTED ENVIRONMENT
3.9 SURFACE WATER AND GROUNDWATER QUALITY

The groundwater baseline sampling was conducted under a QAPP and a Groundwater Quality
Sampling Plan to define the data type, quantity, and quality needed to meet study objectives,
and to establish standardized data collection procedures. As specified by the QAPP, quality
control samples, including field duplicates, equipment blanks, matrix spikes, and matrix spike
duplicates were collected during each sampling event at a frequency of one per ten primary
samples. The groundwater analytical data also were reviewed, verified, and validated per
protocols described in the QAPP (HDR 2016).

Of the 31 monitoring wells included in the baseline study, 17 locations are especially important
for the water quality analysis because they define baseline chemistry in the upgradient,
unmineralized portion of the mine site; downgradient of legacy mine wastes; or in areas where
proposed mine facilities would be constructed. The baseline water chemistry at these sampling
locations represents the existing condition against which modeled water quality predictions will
be compared to evaluate changes arising from the SGP and alternatives (Section 4.9,
Environmental Consequences Surface Water and Groundwater Quality). The monitoring wells
of interest are discussed further in Section 3.9.3.2, Groundwater Quality, below.

3.9.1.2.3 GEOCHEMISTRY

A baseline geochemical characterization study also was completed for the mine site by SRK
(2017). The primary purpose of the study was to develop baseline geochemical data to support
planning and impact assessment for the SGP. The baseline study involved the collection and
analysis of a combined 704 samples representative of future development rock, ore, and mill
tailings associated with the proposed mining. It also included an assessment of historical mining
waste rock from the spent ore disposal area (SODA) and Bradley dumps to evaluate the
suitability of these wastes for use as construction material. The geochemical dataset resulting
from the baseline study contains samples representative of both existing mine waste rock and
future materials that would be extracted by the SGP.

The baseline geochemical characterization study (SRK 2017) included results from both static
and kinetic geochemical testing. Static tests evaluate the balance of acid generating and acid
consuming reactions and also may be used to estimate the potential magnitude of metals
leaching from a given material. Based on the results of static testing, materials that exhibit a
potential to release metals to the environment may require further characterization using kinetic
test methods.

Kinetic testing provides an indication of potential metal leaching and acid generation under
laboratory conditions that can be used in numerical assessment of mine waste weathering.
Kinetic tests are used to assess the temporal variations that may occur in leachate chemistry as
a result of long-term changes in oxidation, dissolution, and desorption/reaction rates. For the
SGP, kinetic testing was performed in multiple phases, with the Phase 1 kinetic test results
presented in the baseline study and the Phase 2 results documented in subsequent submittals
(SRK 2018b, 2019). Static and kinetic test data provide the basis for predicting and quantifying
future SGP-related water quality impacts. Results from kinetic testing are summarized in
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Section 4.9.2.1.1.4, Predicted Leachate Chemistry of Development Rock and Tailings. Results
of the static testing can be obtained from the baseline geochemical study (SRK 2017).

3.9.2 Relevant Laws, Regulations, Policies, and Plans

3.9.2.1 Federal Regulations

Federal laws that apply to water quality include the Clean Water Act (CWA) and the Safe
Drinking Water Act. The U.S. Environmental Protection Agency (EPA) is responsible for
enforcing the federally-mandated CWA. Section 402 of the CWA, which authorizes the National
Pollutant Discharge Elimination System permit program, controls water pollution by regulating
point sources that discharge pollutants into waters of the U.S. On June 5, 2018, EPA approved
the Idaho Pollutant Discharge Elimination System Program and authorized the transfer of
permitting authority to the state beginning on July 1, 2018. EPA will retain the authority to issue
National Pollutant Discharge Elimination System permits for facilities located on tribal lands
and/or discharging to tribal waters.

EPA’s other responsibilities under Section 404 of the CWA include promulgating and
interpreting environmental criteria used in evaluating permit applications under Section
404(b)(1): Guidelines for Specification of Disposal Sites for Dredged or Fill Material;
coordinating with the U.S. Army Corps of Engineers (USACE) in the review of Section 404
permit applications; and sharing responsibility with the USACE in determining the geographic
scope of CWA jurisdiction. Section 311 of the CWA also gives EPA regulatory authority with
regard to spill prevention, control, and countermeasure plans required for oil storage. Facilities
with aboveground and underground storage tanks in excess of specific thresholds are required
to develop and implement a Spill Prevention, Control, and Countermeasure Plan.

Under the Safe Drinking Water Act, EPA has established primary and secondary maximum
contaminant levels (MCLSs) to protect the public against consumption of drinking water
contaminants that present a risk to human health. The MCL is the maximum allowable amount
of a contaminant in drinking water that is delivered to a consumer (EPA 2018a,b).

In addition, EPA has established National Secondary Drinking Water Regulations that set non-
mandatory water quality standards for 15 constituents. EPA does not enforce these secondary
MCLs. They were established as guidelines to assist public water systems in managing their
drinking water for aesthetic considerations, such as taste, color, and odor. These constituents
are not considered a risk to human health.

3.9.2.2 State Regulations

3.9.2.2.1 SURFACE WATER QUALITY

The Idaho Department of Environmental Quality (IDEQ) implements the CWA in Idaho and
regulates waterbodies in the state under its jurisdiction to meet their designated beneficial uses
and ldaho water quality standards. Table 3.9-2 lists the strictest potentially applicable surface
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water quality criteria used in the water quality analysis in the Environmental Impact Statement.
These standards represent a combination of drinking water and cold-water aquatic life criteria
that provide a benchmark for evaluating baseline water quality at the mine site and predicted
concentration changes resulting from the SGP alternatives described in Section 4.9, Surface
Water and Groundwater Quality.

IDEQ administers the Idaho Pollutant Discharge Elimination System program regulating
discharges of pollutants into waters of the U.S. under its jurisdiction as described in the state's
program application. EPA has approved the State's implementation plan that transfers the
administration of specific program components from EPA to the State over a 4-year period in
accordance with the Memorandum of Agreement between IDEQ and EPA Region 10. Per this
memorandum, EPA will oversee IDEQ administration of the Idaho Pollutant Discharge
Elimination System program on a continuing basis for consistency with the CWA, Idaho laws
and rules, and all applicable federal regulations (IDEQ and EPA 2016).

Projects that may result in a discharge to waters of the U.S. require Water Quality Certification
under Section 401 of the CWA. IDEQ is the regulatory authority for Section 401 permitting in
Idaho. The IDEQ must grant (with or without conditions), deny, or waive Section 401 certification
for any project in Idaho that requires a federal permit or license under the CWA before the
federal permit or license can be granted, including the Section 404 permit issued by the
USACE. This Water Quality Certification is designed to ensure that a federally-approved project
would comply with state water quality standards for surface water and any other water quality
requirements under state law.

The CWA also requires the state to prepare a report listing the current condition of all state
waters and those waters that are impaired and in need of a total maximum daily load. The first
list is referred to as the Section 305(b) list; the second is the Section 303(d) list. Both lists are
named in accordance with the sections of the CWA where they are defined; together, and with
additional supplementary information, they are known as the Integrated Report.

Impaired waters on the Section 303(d) list are simply a subset of those on the Section 305(b)
list. The current applicable report is IDEQ’s 2016 Integrated Report (IDEQ 2018).

The Idaho Nonpoint Source Management Plan describes the state’s strategy for addressing
nonpoint source pollution collaboratively with local, state, and federal partners, and provides
guidance on evaluating and measuring success in meeting water quality goals for the state
(IDEQ 2015). IDEQ's role in nonpoint source management as it relates to mining and natural
resource extraction includes the following:

e Assist mining operators to characterize hydrogeological conditions and background
groundwater quality prior to initiating mining activities;
¢ Conduct monitoring and total maximum daily load development;

¢ Conduct site investigations and inspections as necessary;
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e Focus on site cleanup and remediation in areas where mining activities have
contaminated soils and surface water; and

¢ Provide technical assistance to responsible state and federal agencies and private
organizations/owners as requested.

Under Idaho’s Rules for Ore Processing by Cyanidation (Idaho Administrative Procedures Act
[IDAPA] 58.01.13), mining facilities that use cyanide in their mineral extraction processes are
required to obtain a permit from IDEQ. IDAPA 58.01.13 establishes procedures and requirement
for the issuance and maintenance of permits to construct, operate, and close that portion of a
cyanidation facility that is intended to contain, treat, or dispose of process water or process
contaminated water containing cyanide. The provisions of these rules also establish
requirements for water quality protection which address performance, construction, operation,
and closure of a cyanidation facility. The rules are intended to ensure that pollutants associated
with the cyanidation process are safely contained, controlled, and treated so that they do not
endanger public safety or the environment, or interfere with beneficial use of waters of the state.

In addition to regulations enforced by IDEQ, the Idaho Department of Water Resources (IDWR)
regulates stream channels under the Idaho Stream Channel Protection Act. This act requires
that a Stream Channel Alteration Permit be obtained from IDWR before any type of channel
alteration work, including removal and/or fill and installation of in-water or over-water structures
with the potential to affect flow, within the beds and banks of a continuously flowing stream.
IDWR, the USACE, and the Idaho Department of Lands have established a joint process for
activities impacting jurisdictional waterways that require review and/or approval of both the
USACE and the State of Idaho. Additionally, IDWR regulates water dams (which may apply to
SGP contact water storage ponds) and mine tailings impoundments with dams higher than

30 feet.

3.9.2.2.2 GROUNDWATER QUALITY

The Idaho Ground Water Quality Rule (IDAPA 2011) establishes minimum requirements for the
protection of groundwater by setting standards and beneficial uses and categorizing aquifers to
be protected at different levels. The protection levels in IDAPA 58.01.11, summarized in

Table 3.9-2, include both primary and secondary numerical groundwater quality standards
promulgated by IDEQ to protect human health and the environment. These standards apply to
in situ groundwater, as well as water that infiltrates to groundwater through artificial recharge
such as the rapid infiltration basins planned for the SGP (see Section 2.3.5.9, Surface Water
and Groundwater Management, Groundwater Management, Rapid Infiltration Basins). After
groundwater or artificial recharge through the rapid infiltration basins reaches surface water, the
surface water quality standards shown in Table 3.9-2 would apply.

The IDEQ is responsible for coordinating and administering groundwater quality protection
programs in the state of Idaho. IDEQ also is responsible for establishing a point of compliance
location, if requested by a mine operator and pursuant to the Idaho Ground Water Quality Rule
(IDAPA 2011), where groundwater and surface water downgradient of mining activity must meet
established water quality standards.
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Table 3.9-2 Surface Water and Groundwater Quality Guidelines Used in the Water
Quality Analysis

Surface Water
Groundwater Qualit
Parameter Units |Quality Standard Standai’/d Surface Water Standard Source
Value @)
Value @
pH S.u. 6.5-85S 6.5-9.0 IDAPA 58.01.02 — Aquatic Life Use
Alkalinity, Total mg/L as | --- >20 EPA Freshwater Aquatic Life Criteria
CaCOs3
Aluminum mg/L 02s 0.05t EPA Secondary Drinking Water
Standard
Antimony mg/L 0.006 P 0.0052 d IDAPA 58.01.02 — Human Health
Arsenic mg/L 0.05P 0.010t IDAPA 58.01.02 — Human Health
Barium mg/L 2P 2t EPA Drinking Water MCL
Beryllium mg/L 0.004 P Narrative IDAPA 58.01.02
Cadmium mg/L 0.005 P 0.00033@ d IDAPA 58.01.02 - CCC (chronic)
Chloride mg/L 250 S 230 EPA Freshwater Aquatic Life Criteria
Chromium, Total mg/L 0.1P 0.1t EPA Drinking Water MCL
Copper mg/L 1.3P 0.0024® d IDAPA 58.01.02 — CCC (chronic)
Cyanide, Total mg/L 0.2P 0.0039 IDAPA 58.01.02 — Human Health
Cyanide, WAD mg/L 0.0052 IDAPA 58.01.02 - CCC (chronic)
Iron mg/L 03S 0.3t EPA Secondary Drinking Water
Standard
Fluoride mg/L 4P 2 EPA Secondary Drinking Water
Standard
Lead mg/L 0.015P 0.0009@ d IDAPA 58.01.02 — CCC (chronic)
Manganese mg/L 0.05S 0.05t EPA Secondary Drinking Water
Standard
Mercury mg/L 0.002 P 0.000012 tr IDAPA 58.01.02 - CCC (chronic)
Methylmercury mg/kg 0.3 IDAPA 58.01.02 — Human Health
(fish tissue)
Nickel mg/L 0.024@ d IDAPA 58.01.02 — CCC (chronic)
Nitrate + nitrite mg/L 10P N/A
Selenium mg/L 0.05P 0.0015t EPA Freshwater Aquatic Life Criteria
Silver mg/L 01S 0.0007@ d IDAPA 58.01.02 - CMC (acute)
Sulfate mg/L 250 S 250 EPA Secondary Drinking Water
Standard
Total Dissolved mg/L 500 S 500 EPA Secondary Drinking Water
Solids Standard
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Surface Water
Groundwater Qualit
Parameter Units |Quality Standard Stan da?’/ d Surface Water Standard Source
@
Value Value @
Thallium mg/L 0.002 P 0.000017d IDAPA 58.01.02 — Human Health
Zinc mg/L 58S 0.054@ IDAPA 58.01.02 — CMC/CCC
(acute/chronic)

Table Sources: IDAPA 58.01.11; IDAPA 58.01.02; EPA 2018a,b, 2019
Table Notes:

1 Groundwater standards obtained from IDAPA 58.01.11.

2 Strictest potentially applicable surface water quality standard.

3 The criteria for these metals are hardness-dependent. The values listed are based on the EFSFSR hardness of
40 mg/L as calcium carbonate, which represents the 5™ percentile hardness during the driest four months at node
YP-SR-10 between April 2012 and May 2019.

4 Copper criterion was derived using the Biotic Ligand Model per guidance contained in IDEQ (2017). A
conservative chronic copper standard was estimated by applying the lowest of the 10th percentile chronic criteria
based on regional classifications for the Salmon River Basin, Idaho Batholith, and third order streams. Per the
SGP Water Quality Management Plan (Brown and Caldwell 2020), preliminary calculations using the Biotic Ligand
Model and site-specific data have produced similar values to the standard derived using these regional
classifications.

Narrative = No numeric human health standard has been established for beryllium. However, permit authorities will
address beryllium in National pollutant Discharge Elimination System permit actions using the narrative criteria for
toxics in Section 200 of IDAPA 58.01.02, which states: “Surface waters of the state shall be free from toxic
substances in concentrations that impair designated beneficial uses. These substances do not include suspended
sediment produced as a result of nonpoint source activities.”

S.u. = standard units.

mg/L = milligrams per liter.

mg/kg = milligrams per kilogram.
CaCOs = calcium carbonate.

--- = Indicates no standard for this constituent.
P = primary constituent standard.

S = secondary constituent standard.
d = dissolved fraction.

t = total fraction.

tr = total recoverable.

N/A = Not Applicable.
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3.9.2.3 County Regulations

The Valley County Land Use and Development Ordinances have provisions for well head
protection. These regulations would likely apply to any drinking water wells installed. The well
head protection regulations control the siting of drinking water wells and prevent wells and their
potential capture zones from being installed near potential sources of groundwater
contamination.

3.9.24 National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.

In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for surface water and groundwater
quality and include various objectives, guidelines, and standards for this purpose.

3.9.3 Existing Conditions

The Existing Conditions section for water quality is based on water quality data collected by
Midas Gold Idaho, Inc (Midas Gold), their consultants, and the USGS. Surface water quality and
groundwater quality baseline studies were summarized in reports by HDR (HDR 2016, 2017).
Analytical data presented in the HDR reports were compiled from samples collected over a 4-
year period between 2012 and 2016. Additional summary and analysis of the baseline study
results were provided in the Stibnite Gold Project Water Resources Summary Report (Brown
and Caldwell 2017). Since these initial baseline studies were published, two additional years of
data were collected and tabulated in the Stibnite Gold Project Water Quality Summary Report,
2012 — 2018 (Midas Gold 2019), and data collection is still ongoing. Additionally, the USGS
collected a series of surface water quality samples in the study area between 2011 and 2017,
with the study results and data analysis published in two separate reports (Baldwin and
Etheridge 2019; Etheridge 2015). Analytical data, statistics, and trends from the USGS and
SGP baseline studies were used to characterize existing surface water and groundwater quality
at the mine site.

3.9.3.1 Surface Water Quality

For a discussion of the mine site surface water hydrology and the sub-watersheds that comprise
the analysis area, see Section 3.8.3.1, Surface Water, Section 3.8.3.1.1, Mine Site.
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3.9.3.1.1 MINE SITE

This section focuses on quantifying the baseline water chemistry at the 10 surface water
assessment node sampling locations. The discussion of baseline chemistry is organized around
the water quality indicators, which include pH, temperature, major cations and anions, TDS,
metals, methylmercury, sediment content, and organic carbon. It should be noted that baseline
water quality at the mine site is influenced by both natural mineralization and historical mining
activity (Baldwin and Etheridge 2019). Locally, remnant features from historical mining include
underground mine workings; multiple open pits; development rock dumps, piles, and tailings
deposits; heap leach pads and spent heap leach ore piles; contaminated soils from the former
mill and smelter sites; former surface water diversions, dams, townsites, and roads; and an
abandoned water diversion tunnel (Midas Gold 2016). The geochemistry subsection

(Section 3.9.3.3) describes the influence of historical mining wastes on surface water quality.

3.93.1.1.1 Major lons, pH, and TDS

The average baseline major ion chemistry for the surface water assessment nodes is
summarized in Table 3.9-3 and depicted on a trilinear diagram as Figure 3.9-6. The trilinear
diagram shows that the average major ion chemistry was consistent across the Meadow Creek,
EFSFSR, and Sugar Creek sampling locations during the baseline monitoring period. This is
evident from the “cluster” of data points associated with the Meadow Creek, EFSFSR, and
Sugar Creek samples on the diamond portion of the plot. The EFSFSR and Sugar Creek
sampling locations each exhibit a calcium-magnesium-bicarbonate water type, meaning that
calcium and magnesium are the dominant cations in solution, and bicarbonate is the dominant
anion. The samples from Meadow Creek had on average a higher relative proportion of calcium
and are therefore classified as calcium-bicarbonate water.

Average TDS concentrations also were consistent in the Meadow Creek and EFSFSR sampling
locations. The average TDS ranged from 56 to 57 mg/L in the Meadow Creek samples and
appears to increase downstream in the EFSFSR from about 53 mg/L in the farthest upstream
reach (YP-SR-10) to 67 mg/L in the downstream reaches. It appears that despite the higher
TDS load in Sugar Creek (116 mg/L), the creek does not appreciably contribute to TDS
concentrations in the EFSFSR, based on the similar average TDS concentrations obtained for
the EFSFSR sampling points located just upstream (YP-SR-4) and downstream (YP-SR-2) of
the Sugar Creek confluence.

Baseline samples from Fiddle Creek exhibited a slightly different water quality signature
compared to the EFSFSR and Meadow Creek. Although Fiddle Creek is classified as a calcium-
bicarbonate water, the creek has a lower proportion of magnesium and a higher proportion of
sodium compared to the other monitoring locations. It also has a lower proportion of sulfate and
higher proportion of bicarbonate. Some of these differences may be due to the relatively low
average TDS concentration observed in Fiddle Creek during the baseline monitoring period

(36 mg/L). The low sulfate and TDS concentrations also could point to a lack of mineralized
deposits and historical mining-related impacts in the Fiddle Creek drainage, and different
lithologies in the catchment area, specifically calcareous rock formations.
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Table 3.9-3 Average Major lon Chemistry for Surface Water Assessment/Prediction Nodes

Sampling Point Stream No. Samples | pH Hardness as CaCOs Bicarbonate as CaCOs3s Calcium | Chloride | Magnesium | Potassium | Sodium | Sulfate | TDS Water Type
YP-T-27 Meadow Creek 45 7.3 37.4 38.4 11.5 1.25 2.13 0.87 2.44 5.97 57 | Calcium-bicarbonate
YP-T-22 Meadow Creek 45 7.4 375 395 11.3 1.00 2.18 0.84 2.42 5.16 56 Calcium-bicarbonate
YP-SR-10 EFSFSR 45 7.4 35.3 38.7 10.3 0.63 2.25 0.78 2.12 4.15 53 Calcium-magnesium-bicarbonate
YP-SR-8 EFSFSR 45 7.5 39.1 42.2 11.4 0.73 2.55 0.83 2.36 6.77 60 Calcium-magnesium-bicarbonate
YP-SR-6 EFSFSR 45 7.4 39.0 40.3 11.4 0.68 2.54 0.83 2.34 6.44 58 Calcium-magnesium-bicarbonate
YP-SR-4 EFSFSR 45 7.5 43.8 42.5 12.7 0.63 2.89 0.88 2.30 8.86 65 Calcium-magnesium-bicarbonate
YP-SR-2 EFSFSR 45 7.6 48.4 48.1 14.4 0.52 3.01 0.85 231 9.31 67 Calcium-magnesium-bicarbonate
YP-T-11 Fiddle Creek 45 7.2 17.3 24.9 5.66 <0.20 0.74 0.54 221 1.74 36 Calcium-bicarbonate
YP-T-6 West End Creek 45 8.4 179 120 43.1 <0.20 17.6 1.94 1.10 56.7 209 | Calcium-magnesium-bicarbonate-sulfate
YP-T-1 Sugar Creek 46 7.7 54.2 56.1 16.5 <0.20 3.09 0.76 2.24 9.00 116 | Calcium-magnesium-bicarbonate

Table Source: Data obtained from Midas Gold 2019

Table Notes:

CaCOs = calcium carbonate.

Units are milligrams per liter except for pH, which is in standard units.

Values in the table represent the average of sample results collected between 2012 and 2018.

Average concentrations for calcium, magnesium, potassium, and sodium represent the dissolved fraction.
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A YP-T-6: West End Creek
¢ YP-T-27: Meadow Creek
< YP-T-22: Meadow Creek
YP-T-11: Fiddle Creek

- YP-T-1: Sugar Creek

& YP-SR-8: EFSFSR

B YP-SR-6: EFSFSR

@ YP-SR-4: EFSFSR

V¥ YP-SR-2: EFSFSR

A YP-SR-10: EFSFSR

Figure Source: AECOM 2020

Figure 3.9-6 Tri-Linear Diagram of Average Major lon Chemistry for Surface Water
Assessment Nodes
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West End Creek stands out as having the most notably different major ion signature among the
surface water assessment nodes shown on the tri-linear plot. During the baseline period, West
End Creek surface water exhibited a calcium-magnesium-bicarbonate-sulfate water type. With
the exception of chloride and sodium, the West End Creek samples also had the highest major
ion constituent concentrations among the surface water assessment nodes considered, with
baseline sulfate and TDS concentrations averaging 57 and 209 mg/L, respectively. West End
Creek sample point YP-T-6 is located downstream of both the upper and lower historical West
End waste rock dumps; it is therefore possible that the water chemistry at this location has been
influenced by the waste material, especially where the creek flows directly through the historical
development rock piles. Mapped metamorphic bedrock in the West End valley (including
marble, quartzite, and schist) also may affect the stream chemistry, as these rock types locally
tend to produce higher TDS and alkalinity (SRK 2017).

Field-measured pH values for the surface water assessment nodes were generally in the range
of 7 to 8 standard units. The highest average pH (8.4) was observed at West End Creek sample
location YP-T-6. Elevated baseline pH measurements at this location are likely another indicator
of the geochemical influence exerted by legacy waste rock material, natural mineralization, and
the predominance of carbonate bedrock in the West End Creek drainage. Overall, the neutral to
alkaline pH values observed in streams near the mine site show that the geochemistry of the
natural mineralized deposits and the legacy mine materials is not conducive to widespread acid
rock drainage.

3.9.3.1.1.2 Primary Constituents of Interest (Antimony, Arsenic,
and Mercury)

The Surface Water Quality Baseline Study (HDR 2017) showed that most metals analyzed in
mine site streams occur at concentrations that are below the strictest potentially applicable
surface water quality standard. Exceptions include antimony, arsenic, and mercury. Naturally
occurring mineralization and historical mining activity have resulted in surface water quality
impairments for these constituents (Baldwin and Etheridge 2019). As such, recent surface water
baseline studies conducted by both Midas Gold and USGS have attempted to characterize
antimony, arsenic, and mercury concentrations in the Headwaters EFSFSR and Sugar Creek
sub-watersheds.

Monitoring by Baldwin and Etheridge (2019) found that antimony in mine site streams primarily
occurs in the dissolved phase with lower antimony concentrations recorded during high flow
periods, suggesting a groundwater source. Figure 3.9-7 illustrates the range in dissolved
antimony concentrations for stream monitoring locations sampled during the Surface Water
Quiality Baseline Study (HDR 2017). Data for seeps in the Meadow Creek, EFSFSR, and Sugar
Creek valleys also are provided on the figure for comparison. The stream and seep sample
locations are organized from upstream (left) to downstream (right) on the horizontal axis of the
figure. Overall, the figure depicts increasing dissolved antimony concentrations from upstream
to downstream across the mine site.
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Figure Source: HDR 2017, Figure 4-11

Figure 3.9-7 Box and Whisker Plots for Average (2012 to 2016) Surface Water Dissolved Antimony Concentrations,
Organized from Upstream (Left) to Downstream (Right) Across the Mine Site
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As shown on Figure 3.9-7, average dissolved antimony concentrations are generally below the
strictest potentially applicable surface water quality standard in the upper EFSFSR drainage. In
the Meadow Creek drainage, dissolved antimony concentrations are higher, possibly due to
loading from seeps associated with historical mining materials and/or the presence of natural
mineralization in adjacent bedrock. The seeps in Meadow Creek valley had the highest
concentrations of dissolved antimony across the site. Below the confluence with Meadow Creek,
both the stream and seep sample locations in the middle EFSFSR drainage generally exhibited
dissolved antimony concentrations above the strictest potentially applicable surface water
quality standard from Table 3.9-2. Exceptions included tributary sample locations associated
with Fiddle Creek (YP-T-11 and YP-T-12) and Hennessy Creek (YP-T-41). In the Sugar Creek
valley, which flows across historically mined areas and natural mineralization, seep samples
typically contained dissolved antimony above the strictest potentially applicable water quality
standard, but the surface water dissolved antimony concentrations tended to be lower due to
dilution of the seep inputs. Below the confluence with Sugar Creek, the average dissolved
antimony concentration in the EFSFSR at monitoring location YP-SR-2 was found to be

21.9 micrograms per liter (ug/L), which is above the strictest potentially applicable surface water
guality standard. This concentration is within the range of average antimony values documented
at upstream EFSFSR assessment nodes YP-SR-4, YP-SR-6, YP-SR-8, and YP-SR-10

(Table 3.9-5).

Up to 96 percent of arsenic in the mine site drainages occurs in the dissolved phase, suggesting
a groundwater source similar to antimony (Baldwin and Etheridge 2019). Figure 3.9-8 illustrates
the trend in dissolved arsenic concentrations for stream and seep monitoring locations sampled
during the Surface Water Quality Baseline Study (HDR 2017). Overall, the dissolved arsenic
concentration data exhibit an increasing concentration trend from upstream to downstream
across the mine site.

As shown on Figure 3.9-8, average dissolved arsenic concentrations are generally below the
strictest potentially applicable surface water quality standard in the upper EFSFSR drainage. In
the Meadow Creek drainage, dissolved arsenic concentrations increase where Meadow Creek
flows past the SODA and former smelter site, presumably due to inputs from seeps and
groundwater influenced by historical mining materials. The seeps in Meadow Creek valley had
the highest concentrations of dissolved arsenic across the site. Below the confluence with
Meadow Creek, both the stream and seep sample locations in the middle EFSFSR drainage
generally exhibited dissolved arsenic concentrations above the strictest potentially applicable
surface water quality standard. Exceptions included tributary sample locations associated with
Fiddle Creek (YP-T-11) and Hennessy Creek (YP-T-41), both of which drain less mineralized
areas. In the Sugar Creek valley, the seep samples typically contained dissolved arsenic above
the strictest potentially applicable surface water quality standard, but the surface water
dissolved arsenic concentrations tended to be lower. Below the confluence with Sugar Creek,
the average dissolved arsenic concentration in the EFSFSR at monitoring location YP-SR-2 was
found to be 44.5 ug/L, which is above the strictest potentially applicable surface water quality
standard.
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Based on data from the 10 surface water assessment nodes (Table 3.9-4), the average
dissolved mercury concentration measured during the baseline study was calculated to range
from 4 to 56 percent of the average total mercury concentration (HDR 2017). This finding
illustrates that, in contrast to antimony and arsenic, mercury primarily occurs in the particulate
phase. The association with particles indicates that mercury is derived from erosion and/or
resuspension of surface material, rather than groundwater (Baldwin and Etheridge 2019).

The mean total mercury concentrations for streams and seeps across the mine site are
presented on Figure 3.9-9. The figure shows that average total mercury concentrations were
generally below the water quality standard at most of the surface water sampling locations.
However, many of the seep sample locations in the Meadow Creek, Middle EFSFSR, and Sugar
Creek drainages exceeded the regulatory criterion. In contrast, a similar plot for dissolved
mercury (Figure 3.9-10) shows that the mean dissolved mercury concentration is below the
Idaho surface water quality standard for total recoverable mercury at the majority of locations
sampled, further supporting the notion that much of the mercury in the mine site area is
associated with particulates.

The surface water assessment nodes YP-SR-10 (EFSFSR below Meadow Creek), YP-SR-4
(EFSFSR below YPP), and YP-T-1 (Sugar Creek above EFSFSR) closely correspond to sample
locations EF2, EF3, and Sugar Creek monitored by the USGS (Baldwin and Etheridge 2019). A
side-by-side comparison of average dissolved antimony, dissolved arsenic, and dissolved and
total mercury concentrations for these sites is presented in Table 3.9-4. Data used to calculate
the averages shown in the table were collected between 2011 and 2017 for the USGS locations
and 2012 to 2018 for the Midas Gold sample points. Overall, the average dissolved antimony
and arsenic concentrations from the two studies are in good agreement, with relative percent
difference values between the means of 1.8 to 11.3 percent. Greater variability is evident
between the dissolved and total mercury sample averages. The variability in mercury results
may be attributable to the generally low concentration values, differing amounts of particulate
matter in the total mercury samples, laboratory protocol differences between the two studies, or
different runoff conditions in the non-overlapping years sampled (2011 and 2018).

Temporal variations in antimony, arsenic, and mercury concentrations can be correlated to daily
mean stream flow (Baldwin and Etheridge 2019). A representative trend plot is provided on
Figure 3.9-11 for downstream sampling location YP-SR-4 on the EFSFSR below Yellow Pine
pit. The figure shows that total and dissolved antimony and arsenic concentrations are inversely
correlated to streamflow and tend to be higher during low flow conditions. These findings
indicate that groundwater inflows are likely the main source contributing to surface water
antimony and arsenic concentrations at the mine site. The highest concentrations of arsenic are
consistently observed during the July to March low flow period. For antimony, the highest
concentrations occur near the end of the low flow period as streamflow is beginning to rise
during the first flush of spring snowmelt. This first flush phenomenon has been observed at
other mine sites and is attributable to the dissolution of soluble salts and the flushing of water
concentrated by evaporation (Nordstrom 2009).
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Figure Source: HDR 2017, Figure 4-13

Figure 3.9-8 Box and Whisker Plots for Average (2012 to 2016) Surface Water Dissolved Arsenic Concentrations,
Organized from Upstream (Left) to Downstream (Right) Across the Mine Site
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Table 3.9-4 Comparison of Average Baseline Concentrations between Midas Gold and USGS Sample Locations

Sample % % Sugar %
Location YP-SR-10 EF2 Difference YP-SR-4 EF3 Difference YP-T-1 Creek Difference
Data Midas Midas Midas
Source Gold USGS Gold USGS Gold USGS
No.

Samples 45 28 -40 45 31-39 46 35-38
Antimony,

diss 12.2 10.9 11.3 31.0 27.9 10.5 3.41 3.35 1.8
Arsenic,

diss 24.6 23.7 3.7 63.0 56.5 10.9 13.0 12.1 7.2
Mercury,

diss 0.003 0.004 46.2 0.002 0.004 50.0 0.007 0.014 61.7
Mercury,

total 0.006 0.017 95.7 0.006 0.008 28.6 0.159 1.19 152.9

Table Source: Baldwin and Etheridge 2019; Midas Gold 2019

Table Notes:

USGS = United States Geological Survey.

Concentration units are in micrograms per liter.

Values in the table represent the average of sample results collected between 2012 and 2018 for Midas Gold samples, and between 2011 and 2017 for USGS

samples.
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Figure 3.9-9 Box and Whisker Plots for Average (2012 to 2016) Surface Water Total Mercury Concentrations, Organized
from Upstream (Left) to Downstream (Right) Across the Mine Site
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Figure Notes:

The surface water quality standard used for comparison on the figure is for total recoverable mercury.

Figure 3.9-10 Box and Whisker Plots for Average (2012 to 2016) Surface Water Dissolved Mercury Concentrations,
Organized from Upstream (Left) to Downstream (Right) Across the Mine Site
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Figure Source: HDR 2017, Figure 4-22

Figure 3.9-11 Comparison of Average Daily Flow Rates and Constituent of Interest Concentrations at YP-SR-4 — April 2012
through February 2016
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Conversely, mercury concentrations are positively correlated to streamflow, with the highest
total mercury concentrations occurring during high flow conditions. This relationship indicates
that mercury is derived from erosion and resuspension of surface material (Baldwin and
Etheridge 2019).

3.9.3.1.1.3 Secondary Constituents of Interest

Other constituents that occur in mine development rock or may be used in ore processing
include aluminum, cadmium, copper, total cyanide, iron, lead, manganese, selenium, thallium,
and zinc. Baseline concentrations of these constituents measured at the 10 surface water
assessment nodes are provided in Table 3.9-5. The table also includes the minimum and
maximum concentrations measured for each constituent to illustrate the range of values
reported during the baseline study.

3.93.1.14 Methylmercury

Methylmercury (MeHg) also was sampled by HDR as part of the Surface Water Quality Baseline
Study (HDR 2017), with additional sampling performed in 2017 and 2018 (Midas Gold 2019).
Sample results for the 10 surface water assessment nodes are provided in Table 3.9-6. Each
assessment node was sampled for MeHg 26 to 27 times between 2012 and 2018, with
approximately 90 percent of the sample results reported below the method detection limit

(<0.1 nanograms per liter [ng/L]). The range of observed MeHg values varied between a
minimum of <0.1 ng/L (all sites) to a maximum of 0.64 ng/L (Sugar Creek). Mean MeHg values
(calculated using the method detection limit for non-detect results) were at or just above the

0.1 ng/L detection limit.

To provide context for the mine site MeHg values, the baseline concentration ranges in

Table 3.9-6 were compared to summary statistics from a USGS study of MeHg in U.S. streams
(USGS 2009). In this study, the USGS found no statistical difference in surface water MeHg
concentrations between previously mined and unmined stream basins. Stream MeHg
concentrations across all sites sampled during the study were found to range from <0.010 ng/L
to 4.11 ng/L, with a mean concentration of 0.19 ng/L. In most cases, the maximum MeHg
concentrations observed in the mine site assessment nodes were less than this nationwide
average. Exceptions include the EFSFSR at YP-SR-6 (maximum concentration of 0.20 ng/L),
Fiddle Creek (maximum concentration of 0.35 ng/L), and Sugar Creek (maximum concentration
of 0.64 ng/L). However, even at Sugar Creek, which has a well-documented upstream source of
mercury from the former Cinnabar Mine, MeHg was not detected in 67 percent of the samples
collected. The range of results from the Surface Water Quality Baseline Study (HDR 2017) and
subsequent sampling suggests that MeHg concentrations in mine site streams are not
appreciably different from those reported by the USGS nationwide study, and that historical
mining activity in the analysis area has not increased MeHg concentrations above those
observed at similar reference locations throughout the U.S.

This finding is important because MeHg is present at elevated concentrations in several mine
site seeps, as summarized in Table 3.9-7. The calculated means for the seep samples range
from <0.1 ng/L at YP-S-3 to 0.93 ng/L at YP-S-5. Maximum MeHg values for the seeps also
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tend to be higher, reaching 6.6 ng/L at the Smelter Flats Seep (YP-S-5). Despite these relatively
high concentrations, the mine site seeps do not appear to significantly influence surface water
MeHg levels, either due to the low seep flow rates or localized degradation of MeHg around the
seeps.

3.9.3.1.1.5 Temperature

Stream temperature criteria have been established for chinook salmon, steelhead, and bull trout
in the Payette National Forest Land and Resource Management Plan as amended (Forest
Service 2003). IDEQ also has published thermal criteria for salmonid species that vary based on
the aquatic life classification of a water body (e.g., warm water aquatic life, cold water aquatic
life, salmonid spawning, etc.) (IDEQ 2019). The IDEQ standards include requirements for
Maximum Daily Maximum Temperature, Maximum Weekly Maximum Temperature, and
Maximum Daily Average Temperature. These standards have been promulgated to protect
aqguatic life uses, and are tabulated and discussed further in Section 3.12, Fish Resources and
Fish Habitat.

Establishing existing surface water temperature conditions at the mine site was important to
provide a baseline dataset for comparing future temperature changes caused by the action
alternatives. Two methods for establishing baseline temperatures were used: monthly grab
samples and 15-minute temperature measurements. Temperature ranges from both datasets
are discussed below; however, the 15-minute temperature measurements are believed to
provide a more accurate representation of diurnal temperature variability for comparison to
thermal criteria.

A summary of monthly grab sampling temperature statistics is provided in Table 3.9-8 for the
surface water assessment nodes. The data and statistics shown in the table were compiled from
the Surface Water Quality Baseline Study (HDR 2017). A review of the monthly temperature
statistics indicates that summer monthly stream temperatures are typically highest in July and
August, with July temperatures ranging from a low of 6.8 degrees Celsius (approximately

44 degrees Fahrenheit) at YP-T-6 to a high of 17.8 degrees Celsius (approximately 64 degrees
Fahrenheit) at YP-SR-6. Average monthly fall temperatures are highest in September, ranging
from 6.7 degrees Celsius (approximately 44 degrees Fahrenheit) at YP-T-6 to 12.7 degrees
Celsius (approximately 55 degrees Fahrenheit) at YP-T-22.

For comparison to the monthly statistics, a graphical depiction of 15-minute temperature
measurements is provided for the two-week periods centered on August 1 (Figure 3.9-12) and
September 21 (Figure 3.9-13). These dates approximately coincide with the average timing of
maximum summer and fall stream temperatures in the mine site area.
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Table 3.9-5 Average, Minimum, and Maximum Measured Constituent Concentrations for Surface Water Assessment Nodes

. Ammonia, as . . . Cyanide, . o . . .
Aluminum Nitrogen Antimony Arsenic Cadmium Copper Total Iron Lead Manganese Mercury, Total Mercury, Nitrate+Nitrite as Selenium | Thallium Zinc
Sampling| . (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (mg/L) (Hg/L) (Hg/L) (Hg/L) (ng/L) Dissolved (ng/L) Nitrogen (mgl/l) (Hg/L) (Hg/L) (Hg/L)
Point (mglL) 9
Avg | Min | Max | Avg | Min Max | Avg | Min | Max | Avg | Min | Max | Range |[Avg| Min |Max| Range Avg | Min | Max | Range | Avg | Min | Max | Avg | Min | Max | Avg | Min | Max | Avg Min Max Range Range |Avg| Min | Max
YP-T-27 | Meadow 12.0 | 42 | 253 | NC | <0.05 | 0.053 | 6.10 | 2.04 | 16.9 | 34.8 | 11.8 | 60.7 <0.02 03| 01 0.7 | <0.0027- | 63.3 | <20 | 124 | <0.04 | 25.6 | 45 | 42.7 | 25 <1 11.8 | 1.5 | <0.6 3.8 NC <0.05 | 0.091 <1 <0.04 1.7 | <05 | 3.0
Creek 0.0104
YP-T-22 | Meadow 12.2 | 3.6 | 57.7 | NC | <0.05 | 0.062 | 8.12 | 24 | 358 | 34.4 | 13.6 | 56.8 <0.02 03| 01 1 <0.0027 69.9 | 21 149 | <0.02 | 234 | 57 | 39.0 | 156 | 1.3 404 | 1.7 | <0.7 4 NC <0.05 | 0.095 <1 <0.04 1.7 | <05 | 33
Creek -0.04
YP-SR- EFSFSR 94 | 3.0 | 322 | NC | <0.05 | 0.084 | 12.2 | 3.93 | 47.1 | 246 | 86 | 414 <0.02 02 | <0.1 | 05 <0.0027 39.7 | <20 | 84 <0.04 | 13.1 | 3.1 21 6.1 2.0 315 | 25 <1 5.7 NC <0.05 | 0.063 <1 <0.04 1.4 | <05
10 -0.06 25
YP-SR-8 EFSFSR 9.4 3.